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The First International Conference on the Mechanics of Soil-Vehicle Systems will 
be held in Turin, Italy, in June 1961. The Conference will be sponsored by the 
lurin Institute of Technology in cooperation with the Italian Army, the 
tional Research Council, and the U. 
University. The purpose of the Conference is to discuss on an international forum 
the present concepts of the mechanics of land locomotion, as well as their engineering 
aspects. The Conference will 


selected by the Organizational Committee. The United States, West Germany, 
France, England, Japan, Canada, Holland, and Israel have thus far 
participate. 

Persons interested in attending or submitting a paper should write Headquarters, 
U, S. Army Ordnance Tank-Automotive Command, Land Locomotion | 
1501 Beard Street, Detroit, Michigan. 
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Do You Know 


pe That copies of Teaching Tomorrow’s 


Engineers are available for free distribu 
ion to graduate students and qualified 
indergraduates? Every college of e1 
eering is expected to use this booklet 
recruiting graduate lent teaching 
issistants, and full-time staff members. 
Unless you encourage them, qualified 
students most probably will overlook 
graduate work and a career in engineer- 
ing teac hing. If your dean doesn’t kee p 
a supply on hand, needle him a bit and 


’ . pal 
ave him submit a request After all 
they are free! 


pe That the members of the Projects 
Management Group have been named? 
They are L. E. Grinter, B. R. Teare, Jr., 
O. E. Lancaster {. A. Foecke, W. W 
Harmon, A. R. Spalding and J. A. Hrones. 
In appointing the Committee, President 
E. A. Walker charged it with the respon- 
sibility to receive from Society members 


ndividual or institutional) proposals for 
research or study of engineering educa 
tion; to initiate proposals which seem to 


be in the broad interest of the Society 
to review all pe ding propos: m time 
to time and determine which should be 
given Society sponsorship; t ubmit ap 
proved proposals to appropriate f uunda 


ns and to other agencies for considera- 


Y 
i 


+ 


1 
ion and support; to choose a id employ, 


thi ugh the societs 


) 


d an ther iecessar\ pe iting pel 
nnel; and t eview from t e to time 
he progress of all project Chis mea 
that the Ci ree vill e Societ 
project ithe than expect hat it would 
e done either bv the officers « ad he 
mittee of t ASEE has allocated 
$5000 ¢t et t ( mittes ing. but 
t Is hoped that before long the Commit 
ee and its activities be 1 fr 


terest by qualified students in other fields 


r science especiallh since “science and 
the space age have be en glamourized in 
ublic opinior concern over the rigor 
ind demand of « gineering ducation 
id decrease in appl ations trom stu 


dents lacking in genuine interest and mo 
tivation for engineering. The same fac- 
tors also generally account for the in- 
creased attrition rate among engineering 
students. These results come from a 


tudy made by the Engineering Man 


power Commission of Engineers Joint 
Council, which submitted a question 
iire to the 231 U. S. colleges offering 
de vre¢ -credit engineering uTsSesS 15] 
schools responded, An increasing nun 
ber showed an increased attrition te 
but the survey also revealed that on the 
positive side the problem of accepted stu 
dents not ¢ llin l the fal had at 
creased The proportion of cepted ap 
pl ints registe vy ncerea ed er that 
i } 1958 59 EMC beli« s the 1960 
61 freshman enrollment ll be larger 
than that of 1959-60 \ ¢ the deans 
there ils WaS a gener Sf sus of the 
eed ror the enginee! y roress 
establish 1 e ettective ie s i com 
inicating t ung | facts about 
engineering t mport ( a its re 


oe That a six man delegation spent 


th in the USSR last summer study- 

the utilizatic » and il] tion of Soviet 

¢ ind technici: Three of the 

W. E. Lobo, Chair H. Russell 

Beatt nd S. B. Ingram. are ASEE 

embers. A Ru delegation will visit 
the United State t later date The 
roiect ( g ( by the Eng 
et Joint Council under the sponsor 

hip ot the Nat ] Sei Foundation 

l the | S. State Der ent 
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lars per yea Congratulations are ex- 
tended to Dr. Waterman and his staff 
and in particular those who from time 
to time have worked so tirelessly on the 
engineering aspects of the programs. 


B® That President E. A. Walker is one 
of five new appointees recommended by 
the President of the United States for a 
regular six-year term on the Board of 
the National Science Foundation? The 
other appointees are three chemists and 
a geologist. 
for six-year terms are two physicists and 
a clergyman. For filling unexpired terms 
a sociologist and a historian were recom- 
Such is the challenge of the 


The three reappointments 


mended. 
engineer, 


te That the next closing date for re 
ceipt of proposals for support of renova- 
tion and/or construction of graduate level 
(doctoral) research laboratories is ex- 
pected to be March 1, 1961? A 50% 
participation by the institution with funds 
derived from non-Federal sources is re- 
Apparatus and equipment are 
not included; only departments with an 
ongoing program leading to the Ph.D. are 
eligible, and facilities primarily for in 
structional purpose will not be considered. 
Preliminary inquiries should be directed 
to the Office of Institutional Programs, 
National Science Foundation, Washing- 
ton 25, D. C. About $2,154.000 were 
granted to 54 colleges and universities 
last vear in order to alleviate obsoles- 
cence and, in many cases, the total in- 
adequacy of existing graduate research 
laboratories. 


quired. 


fe That the area ot knowledge which 
studies various aspects of research ac- 
tivity as it affects the growth of human 
culture is called zetetics? Another way 
of saying the same thing is “Research as 
a Science.” A book on the subject has 
been written by S. T. Tykociner, Professor 
Emeritus of electrical engineering at the 
University of Illinois. The preliminary 
publication consists of the first two parts 
of the total work. 
ciples and aims of the science of research 


In part one the prin- 


are treated, while part two contains an 


ENGINEERING EDUCATION 


inventory ot ciences, a catalog of old 
and new sciences with their branche 
The two additional 
parts are in the course of preparation 
part three including the zetetic tables 
and part four treating zetetics in relation 


to social development. 


and also the arts. 


Copies may be 
obtained by writing to Professor Tyko- 
ciner at 306 West lowa Street, Urbana 


Illinois. The cost is $2.00 per copy. 


B&B That “Education and Nuclear En- 
ergy’ is a new 61-page booklet of the 
International Atomic Energy Agency? 
It reports on a seminar held July 6-10, 
1959 in Saclay, France, attended by 80 
participants from 31 countries. 
costing $1.00 each may be purchased 
from the National Agency for Interna- 
tional Publications, Inc., 801 Third Ave- 
nue, New York 22, N. Y. 


Copies 


& That two important international 
meetings in the field of experimental me- 
chanics will be held in this country in 
the fall of 1961? An International Sym- 
posium on Photoelasticity will be held on 
October 29-31, 1961, at the Illinois In- 
An International 
Congress on Experim«e ntal Mechanics will 
be held November 1-3, 1961, in New 
York City. 
should be submitted prior to January 31 
1961, to Dr. P. D. Flynn, at ITT and Dr. 
Roscoe Guernsey, Jr. General Engineer- 
ing Laboratory, General Electric Com- 


pany, Schenectady 5, New York, respec- 


stitute of Technology. 


Papers for both conferences 


tively. 


oe That the next International Naviga- 
tion Congress will be in Baltimore in 
1961? The sponsor of the 
held every four years, is the Permanent 
International Associatoin of Navigation 
PIANC 


open to individuals, libraries, schools 


Congress, 


Congresses, Membership _ is 
corporations and others interested in the 
exchange of views and experiences on 
world problems relating to harbors and 
For additional In- 
formation write to the Secretary of the 
American Section, PIANC, c/o Board of 
Engineers for Rivers and Harbors, Wash- 
ington 25, D. C 
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Nov., 1 DO YOU KNOW 

pe Thata indinavian Documentation 
Center, SCANDOC, has been established 
in Washington, LD Lar 
further the mutual exchange of science- 


Its purpose is to 


technical information and documentation 
between Scandinavian countries of Den- 
mark Finland Norway and Sweden and 
the U. S. and Canada. It is a non-profit 
organization re nce ring tree service to all 
interesed parties and will procure non- 
classified and non-confidential documents 
and intormation and channel this to the 
espective interested countries through 
rani zed under the 


academies of the 


formation ofhces oO 
res¢ irch COUTK ils and 
yuntries Mr. Arne Sverdrup is in 
charge of the office at 2136 P Street, 
N.W. 

~ ly il “Rese rch and Devel ypment 
Economic Growth, and National Secu 
rity’ and “Opportunities for Graduate 
Study ind Researcl in the Resources 
Field” are two new 
ror the Future Inc r. The f rmer is 1 
print No. 17 bv H. J. Barnett and the 
latter is reprint No. 16 by R. G. Gustav- 


son Single copies are free on reque st 


reprints of Resources 


but additional copies cost 25¢ each. The 


.ddress is 1145 Nineteenth Street, N.W 
Washington 6, D. C 


iti nal Busine SS Ma 
ines Corporation has just established 
in IBM systems Research Institute? It 


s being done to increase sharply the 


the 


number of computer professionals in 
U.S. and will offer work on the graduate 
level. The purpose is to train people to 


! 
find computer system solutions to com 


. ; 

plex business and scientific problems and 

the curry ulu n 1] 111¢ laude subjects suc] 
} 7 . 1 

is case studies 1n vstems-design, WOrk 

| ? 

shops in systems planning, adv inced pro 

gramming, and business stimulation tech 

} 
niques. The faculty will include senio 
: : 
IBM svstems people and visiting lectures 
rom industry and leading universiti: 


The director of the Institute will be IBM 
McPherson. The an 
million The 


ct president ]. ( 


ial budget ibout $2 


i vroup f \0) students will be ell Hed 
itually it is es 


nected to trair up to 400 pr ple a veal 


t! fall of 1960 Five 


ie That there were three engineers 
mong the 35 members elected to the 
Nationa! Academy of Sciences last April? 
They are Professor H. G. Booker of the 
Electrical ‘Engineering Department of 
Cornell University, A. B. Kinzel, Vice 
Pi ike nt in ¢ harge ot Research of Un- 
ion Carbide and Carbon Research Lab 
and President of EJC, and 
E. J. Wiesner, Director of Research Lab- 
ratory of Electronics at MIT. 


rratories. Inc 


e That a “Study of Student Evaluation 
of Teaching” has been approved by the 
American Council on Education and it 
s now seeking a grant of about $28,000 


for the support of the study? 


om That the proceedings of the Fifth 
Annual Conference on University Con- 
tracts Abroad has been published by the 
American Council on Education under 
the title, “Toward a Foreign Policy for 
Higher Education’? 


i full text of papers presented at the 


The report contains 


reneral sessions as well as the addresses 
delivered by Senator Jacob K. Javits and 
President Henry T. Heald of the Ford 
Foundation Copies may be obtained 
from the Publications Division of the 
American Council on Education, 1785 
Massachusetts Avenue, N.W Washing- 


1 


ton 6. D. C. tor $1.00 each 


con That life members f all societies 
ire said to be in favor of increased dues? 
[he reason is that the higher the dues 


yO the more mone they save 


ee That bit by bit evidence is accumu- 
lating that the quality of irticles in the 
JOURNAL is Increasing? The latest is a 
request from the National Education As- 

jati to reprint “Teaching Machines” 
by D. J. Mavhew and A. F. Johnson in 
the forthcoming book, Teaching Ma- 
hing and P) yramm l Learning A 
Source Book, edited by A. A. Lumsdaine 

1 Robert Glase The book brings to 
editors believe to be 
“the most significant articles in this field 


" ublisl al ir the | st tour decade: z 
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Understanding the Academic World 


W. H. COWLEY 


David Jacks Professor of Higher 
Education, Stanford University 


Foreword for CDEF Cleveland Conference 
November 19-21, 1959 


What engineer would think of undertaking a new and unfamiliar engineering 
assignment with no more explicit preparation than we customarily expect of a young 
instructor meeting his first classes? We assume, usually with justification, that he is 
bright and has a good command of professional subject matter, but what about thos 
personal qualities and skills by means of which rapport with his students is estab- 
lished? Does he, in fact, have even the elementary classroom skills, without which he 
is awkward and his students embarrassed? In the broader view, it borders on absurdity 
to expect, at this stage, any grasp of the evolution of educational thought in his pro 
fession, in his institution, and in his department. 

Our normally negative replies to such questions result not so much from gross 
negligence, as from the low availability of the resources in the field of education for 
engineering teachers. 

Yet the Committee on the Development of Engineering Faculties is convinced that 
we can, and must, as we meet the accelerated demand for more new enginecring 
teachers, make wider use of and increase the resources we have to help the neophyte 
instructor develop most rapidly into a strong engineering educator. 

The purpose of the CDEF Cleveland Conference, 19-21 November, 1959 was to 
identify and assemble these resources that are available, from our own and othe: 
fields, including professional education, to assist our young instructor in achieving a 
productive and satisfying competence as a teacher with minimum delay and unfruitful 
struggle. 

This paper is one of a series of such contributions to our profession at the CDEI 
Cleveland Conference. 


What should an educator, not just an to understand why society established 
engineering educator but every educator, them. 
know about the academic world? I sug- The history of higher education in the 
gest that he ought to have some know]- western world extends over some twenty- 
edge of the answers to such questions as three centuries. The Academy of Plato 
these: Why do colleges and universities established in 387 B.C. continued in op 
exist? What do they do? How do they eration for 918 vears, or longer than any 
go about accomplishing their tasks? Why modern universitv has been in existence 
do they do what they do? rhe great museum ! at Alexandria lasted 
for 942 vears and during its early cen- 
Why Colleges Exist turies (it opened in 342 B. C.) surpassed 
The first question—why do colleges ll centers of learning in history until the 
and universities exist~cannot be answered nineteenth century The Moslems op 
just by surveying the present scent Afacous t] incient world m 
Many institutions have venerable his om t ( 
tories which must be understood in orde1 learning 
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Nov., | UNDERSTANDING THE ACADEMIC WORLD 5 


erated the greatest university of the Mid- 
dle Ages at Cordova, Spain; and the 
Christian universities established later 
came upon the scene in part because of 
the stimulation of Cordova and other 
comparable Moslem institutions. Most 
historians until the recent past taught 
that the Moslems were barbaric people 
devoid of learning. Few do now, and 
increasing numbers emphasize the debt 
of European scholarship and education 
to Moslem antecedents. 

Knowledge of the contributions of 
Moslem learning has significance today 
because it illuminates both the history of 
research (a university function which 
Moslem scholars and scientists recog- 
nized) and the history of liberal or gen- 
eral education. Concerning the latter 
the myth has long flourished that a sound 
general education must be grounded on 
the seven liberal arts because Plato and 
Aristotle declared them to be indispensa- 
ble, fundamental. The fact is, however, 
that Plato and Aristotle never heard of 
the sever liberal arts. That curricular 
entity did not take form until the fitth 
century after Christ, and it did not in- 
clude many subjects (the social sciences 
in particular) which Plato and Aristotle 
vigorously promoted. Most _ historical 
scholars now agree that the curriculum 
of the seven liberal arts flourished during 
the Dark Ages and that universities did 
not appear in western Europe until they 
had been superseded, 

I cite the seven liberal arts myth be- 
cause fallacious history frequently leads 
to fallacious decisions about present-day 
problems. Let me illustrate this gen- 
eralization with an example from the his- 
tory of American higher education. Ask 
almost anvone in the academic world 
about the purpose of the colonial col- 
leges, and ninety-nine out of a hundred 
will assert that thev had been established 
for the primary if not sole purpose of 
educating ministers. Recent studies, 
however, have demonstrated this to be 
quite incorrect, as witness the fact that 
the charters of seven of the nine colonial 
colleges make no mention at all of the 
training of ministers but, instead, declare 
their purpose to be, in the words of the 
Harvard charter, “the advancement. of 


all good literature, arts, and sciences. 


In short, they were established to supply 
the nation with educated men to serve, 
in the words of the Yale charter, both 
“church and _ state.” Further, all the 
colonial colleges emphasized education 
for breadth, not for a single vocation 
Failure to comprehend this fact has 
again and again led to unwise decisions 
about the purposes of American higher 
education in general and of particular in 
stitutions 

So much for history. It throws defini 


‘ 


tive light, I suggest, upon the reasons 
that colleges and universities have been 
established; but now the question about 
the reasons why higher educational in- 
stitutions arise in a society must be faced 
more directly. As I see it, the answer is 
this: all colleges and universities have 
been established by a power group which 
desires to maintain and to propagate its 
point of view. This is true of institutions 
in democratic countries as well as all 
others. Colleges and universities exist 
in short, to put the culture of the edu 
cating group into those being educated 
a process that the anthropologists are 
coming to call enculturation. The powel 
group may be a nation, a political sub 
division of a nation, a church licensed by 
civil government to operate a college, a 
group of private citizens or even a singl 
citizen similarly licensed by civil gov 
ernment. Single citizens, of course, must 
appoint trustees who thereupon become 
the power group. 

| wish time permitted an expansion of 
the legal considerations involved in the 
establishment and operation of American 
colleges and universities. Since it doesn’t, 
I'd like to make one brief observation 
about the fact that our pluralist con 
ception of government permits any group 
to establish and operate an educational 
institution provided its sponsors do not 
advocate the overthrow of the Constitu 
tion This fact, inherent in the First 
Amendment to the Constitution and con- 
firmed by the Dartmouth College Case of 
1819, accounts for the unique American 
systems of public and private education 


functioning side b ide and usually 
cross-fertilizing one another. In my judg 
ment our American educational pluralism 
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constitutes one of the greatest strengths 
particularly as it affects higher education 

Much more important for present pu 
poses, it seems to me, is the concept 
of enculturation, which probably hasn't 
come to the attention of most enginee: 
ing educators. Recall that enculturation 
consists in the activities of an educating 
group in putting its conception of cul- 
ture (that is, ways of thinking, feeling 
and doing) into the students whose edu- 
cation it directs. The word culture ma\ 
be a red rag to some engineers, but | 
hasten to point out that two kinds of 
culture must be distinguished and dealt 
with. The first is general culture, the 
second special culture; and engineers 


s 


individuals, of course, have some of bot 
merely by living in the United States 
they have absorbed a great deal of gen- 
eral American culture, and this has been 
enhanced by their formal studies in 
school and college; they also have the 
special culture of the engineering profes- 
sion, a culture which only engineers 
share; and further, all engineers today 
specialize, and so each engineer has the 
special, special culture of his sub-divi 
sion of the profession. 

This rapid sketch of the nature of en 
culturation makes it possible, I sug 


gest, 
to answer fairly succinctly the question 
of why colleges and universities exist. 
The answer seems to be that nations and 
groups within nations have found that 
higher educational institutions constitute 
the most economic means of accomplish 
ing the higher general enculturation of 
its best endowed citizens as well as the 
special enculturation of its higher-level 
workers—its administrators, engineers 
lawvers, physic ins, and other so-called 
professional workers 


If educational institutions mstitute 


societv’s best method of promoting gen 
7 ly ] 
eral and special encuituration, then it 
] 1 | 
would seem to follow that all those en 


} 


gaged in the business of education ougl 


to know something about the significance 


and processes of enculturation. In par 
ticular engineering educators should 
know) more about enculturatio t} 
nost do { th rea that a 

thev’ve never bee ible to come t ( 
clusions about the desirable relationship 
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in engineering educati nm betwee en ettorts 
to further the general enculturation of 


engineers and those concerned with the 


special enculturation. Further, engineer 
ing educators are also continuously con- 
cerned with the ingredients of their spe- 


cial enculturatior 


What Colleges Do 


I'd like to continue to discuss encul- 
turation, but perforce I move on to the 
second of the four questions asked in 
opening paragraph, namely, what do « 
leges and universities do? 

To begin with, they enculturate, that 
is, educate. But the do a lot of oth 
things, too, and these things can b calle 
The anthropolog sts ind SO- 


° } 
ciologists define this term 1n seve ral Ways 


functions. 


but the most useful definition seems t 


me to be this: a function is a character 


istic activity of anvthing, be it a SCTEV 
driver, a persoi t social institution 
It youll accept this lefinition then the 
discussion can move on to th pl blem 
of classifving the functions of colleges 
and universities Che classification wil] 


he Ip answer the question, “What do col- 
leges and universities do2”, and it wil 
also prepare the way for the third ques- 
tion about how. the go about acco 
plishing their tasks 

My students and I over the past fifteer 
vears have come to t 
the functions of higher educational in 


stitutions ind of most other kinds of 
Soc ial structures fall into thre¢ groups 
The first of these we call raison d étri 
reason tor being) functions, the second 


1 


complementary functions, and the third 
self-continuitv functions 
Few will disagree, 


leges and universities have nds two raison 
d'étre functions and that they are teach- 
ng and research. Other institutions per- 
form these t tir t e undertak 
the n S Tals 1 f runct S S € 
large ( 7 ae ‘ y ; 
scl o] ( I ] \{ tors Ir stitute l 
Flint Michi 1) be ng A Case In pol it 
Such enter ses. | eve ire ¢ ymple 
¢ 1 ti t bi € corpora 
tor j ; ; { les 
. r <t ‘ Si; 
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rts ilarly increas umbers of corporations that engineering educators should possess 
. ‘% ' : 
ot emp! y research people, but with then i knoweldge of colleg ind university 
, : . . : 
ne esearch 1 1 Iie stot end of ne runctio I uding tl I classinecation, 
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ernment, in education. The idea of 
equality has led to the establishment of 
a variety of qualitative levels in higher 
education with the result that voungsters 
of even lower than the national average 
of intelligence (that is I1.Q. 100) can get 
into college somewhere. This is another 
way of saying that we have some very, 
very colicky colleges, a fact which many 
of the American intelligensia find oppres- 
sive and which Europeans generally de- 
plore. For my part, I think their exist- 
ence a small price to pay for the values 
of American equality, but I shan’t debate 
the point. Instead, I move on to discuss 
briefly the point that the states rather 
than the federal government dominate 
American education on all levels. 

The states not only have established 
public institutions for higher education 
but all of them have chartered private 
colleges and universities These. as ob 
served, differ in quality depending upon 
a large number of factors including the 
wealth of the state, the wealth and geo- 
graphic spread of their alumni, whether 
their support be public or private, etc 
Further, and more important in this pres- 
ent context, is the range of their raison 
d'étre functions. 
range limited by the two-vear span of 
their curriculums; liberal arts colleges 
have four vears to work with their stu 
dents, but thev do relatively little with 


professional education and less with the 


Junior colleges have a 


research function; universities, i 
differ in both the spread of the kinds of 
education they make available to students 
and the research they undertak I 
diversity abounds. 

In this diversity, however, there has 

ek 

arisen a new kind of university, a kind 
+ s)? 


Bi l ) pel i 


of university never before ] 
tion anvwhere I mean thé moprehen 
sive university, a uniquely 
structure. To explain it I must agait 
cite a bit of history. 

The historic university which evolved 
1 western Europe during the late Middle 
Ages had four divisions, called faculties 
one each in divinity, law, medicine, and 
philosophy or the general arts and sci 
ences Whe ll k 


liferate in the late eighteenth and thi 


nowledge beg n to pre 


ninetec nth centuries 
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sities did not choose to admit such new 
subjects as agriculture, engineering, busi. 
ness administration, and pharmacy but 
instead, forced those interested in th 
advancement of these subjects to estab. 
lish new non-university structures. |; 
short, they considered the new subject 
unworthy of places n universities 

Americans followed these Europea 
academic prejudices, by the way, until 
the passage of the Land Grant College 
Act in 1862; and some fort) 


, ‘ 
vineerimng sch Oils continue in operator 


unitary en- 


todav as vestiges of th ontempt of 
ku Tt) : » im ] ; 

uropeah University peopie and the 

} 1 y 

American adherents tor the mundane sub- 


ject of engineering. Many of these fort 
of course, have become notable and emi- 
nent; and I do not mean to criticize then 
Instead, I want to point out that we n 
establish unitary 
the United States in any sul 


ject but, rather, have associated the train 


long I professional] 
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ing schools of all top-level professions 
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with universities. Thus has appear 


the comprehensive university which, as 
minutes age ] 


I remarked a_e few 
uniquely American. 
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higher education and proceed to the fina 
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7.) \ educational inst 
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topic I’m in the process of writing a bor 
to be entitled American Academic Got 
rnment I'm therefor deeply engrosse 

it, but I'll try to be brief. 

As evervone <¢ mnected pr tess nal] 
vitl un 


il 


American college or universit 
ie control 


} 
} 


: ' : 
Knows, they operate under t 


ss * 
zroups of laymen typically called boards 


f trustees. This system of control has 
heen frequently denounced by profess 
h ) believe that OUT ¢ ble Ves al Lou lve! 
ities ar iS a t professor ot 
western state 1 versit cently wrote 
the most und ) rate the VW rid 
He and those \ think he does b 
eve that faculties and not tside la 
en should n ur | 
] «ft tut 
‘ , : dj 








Nov UNDERSTANDING THE A¢ 


cs 


> nivel 
pean ullivel 
+} int 


without the in 


1 } 
that u@ the are 


tunction that way, 


l 


low their ex im] 


trustees 1 i Ame! 


yrotessors run things 


e of outsiders and 
{ 


universities of Europe 
hen we ought to fol- 
Some of these critics 
issert that the board of 


in adaptation of th 


business corporation s board of directors 


and that that’s 
good deal of t 


tory of the tn 





rif 

I 

) et 
} 1 ] 
lea of boards 
tish universities 


Further, it 

ist fortunate 
since the his 
ivi b n ent 
sors (Oxford 

le le ives lit 
like all othe 
both public cl 
the publ u 





inagemenit 
lir 5 
1 
i svste 
uurt } ue 
+} . 
; 
' 
sit ( 
} } 
doy 
7 ' ; Re 
Eve t 
1 1 1 


ll likelihood 
+31 1 
vith « 
ee! a 
' 
‘ ’ 
eens 
as 
:] 


ntolerable. I've spent a 


} 
investigating the his- 


the Italian univer 


it in the fifteent] 


gment at least, it’ 
have lay trustees 


universities whicl 
trol] d hy prot 


7 
nbridge, for exa 
? 
yt that universiti 
7 stit it ns neE¢ 


laymen in 





d n\ but rs 
lor i 1 influ 
eollen and 1 
| | 
ed in part, I | 
trustee syst } 

1 igree with 
f trustees will in 
t those associatet 
] 
versities—inciudl 
’ 
ught to no 
ed, how the 
( itro} } 
s | mS i 
; 
’ 1 
y tec 
} { } ] 
he fourth 1 fi 
a na 4 rales 


ADEMIK 


. their affairs ind 


nding that comes 


the reaso 
a tenable 


‘ 


torm 
ul versit 
do? 


inswered 
seems t 
eties 


cates t 
f 
econd 
Way I 
| } 
laS Ina 
reasons 
1 
hone +} 
i t i 
too té 
N + ) 
] 
encuitul 
chur i 
cific 
} 
é eT iet 
se ; 
cul 
} 
specifi 
+ vyr 
The que 
} } 
vl 
Seaento $) 
} ] 
) 
silt ' 


WO 


Lic que Stl 





termine their 


I 


policies enunciate 
cedure but als 


+} le 7- ; 
10acS. MS 1S 


seems to me that 


liseussed with 

ion in mind 
: 

n takes a new 

» colleges and 


the way they 


y ? 
be Vari1ousi\ 
iShk answe 
t} reason So- 

nahi 
groups within 


turate. Whi 


voung Amer- 
, 1 
The obv10us 


Ss ViVa and 
1 
idvance it 
ulture. Sputnik 
il Nt) | ni 
e of these basic 


i i ii 
J 
) other group 
' 
f reas Ss ine 
a unive 
s t] tact | 
s noint 1 
point, h 
m general ¢ 
Itiuirat ) ind 
il ¢ turation 


I suggest, ap 
r educators en 
¢ be caus 
fir f to sur 
dept! 
" 1 aolae 
ses 
tions luding 
H y to give 
t} k Is yf 
t | \ il | 








92 JOURNAL OF 


an engineer ought to have? How to help 
him get it, a question which involves the 
hardy perennial of how much general 
education and of what kind should be 
included in the engineering curriculum? 
How much research should a professor 
of engineering ‘do since the profession 
must not only disseminate present knowl- 
edge but also add to its quantity? 

The list of “how” questions could be 
extended for pages, but I’ve named 
enough of them to observe that everyone 
of them involves differences of opinion 
and some of them intense conflict of 
opinion. Consider, for example, the last 
of the questions just cited—the propor- 
tions of a professor’s time that should be 
given to teaching and research. This 
question seems to me to be the most com- 
plex and also the most vigorously debated 
of all those that engage the attention of 
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people in higher education. It also seems 
to me to be the most urgent of all the 
problems confronting colleges and uni- 
versities, the problem that must be solved 
before we can even begin to approach a 
sound plan for meeting the educational 
and research problems of our age. En. 
gineering educators—like all others— 
should be interested in knowledge about 
divergent points of view on the issue. 

My topic has been “Understanding the 
Academic World.” I’ve briefly sketched 
some of the high points of the basic 
course I teach at Stanford. It carries 
the title, “An Introduction to American 
Higher Education.” I’ve given an intro- 
duction to that introduction, and I hope 
that it has whetted your appetities for 
more from others concerned with the 
business of understanding what colleges 
and universities do, why, and how. 


MATERIALS RESEARCH PROGRAMS 


\ 4.4. million dollar research program in materials science has been announced 


} 


by the University of Pennsylvania. The research program, to be conducted for the 
Advanced Research Projects Agency (ARPA) of the Department of Defense, will be 
concerned with experimental and theoretical solid state physics, structural chemistry, 
inorganic chemistry, ceramics and all phases of metallurgy. 

Included also are the electrical engineering of solid state devices and those studies 
in chemical engineering involving metals separation processes, high temperature 


kinetics, and corrosion. 


While the initial contract covers only 
program will continue for at least ten years. 


a four-year period, it is expected that the 


Other ARPA contracts have been awarded to Northwestern and Cornell Univer- 
sities. In the first four vears of their contracts Northwestern will receive 3.4 million 
dollars, and Cornell will receive 6.1 million dollars. 
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Educational Literature Displayed at 


Conference on Development 
of Young Engineering Faculties 


An annotated list prepared by 
H. A. FOECKE 


Assistant Professor of Electrical Engineering 


Notre Dame University, 
and Project Director, Committee on the 
Development of Engineering Faculties 


At the Conference on the Development 
of Young Engineering Faculties spon- 
sored by ASEE Committee on the De- 
velopment of Engineering Faculties in 
Cleveland on November 19-21, 1959, a 
display of various types of literature 
relevant to the theme of the Conference 
was arranged by the Committee. At the 
request of the attendees, the following 
annotated list of the material was pre 
pared. Because of the interest in the list 
on the part of the conferees, it was de- 
cided that it should be published with 
the first of the series of papers resulting 
from the Conference. 

The list is certainly not exhaustive. Its 
composition was dictated by the avail- 
ability of the material on short notice to 
be assembled to serve as a display repre- 
sentative of literature in the field. 

For convenience, the material has been 
livided into nine categories. In some of 
the categories, one or more of the items 
ire marked with an asterisk to denote 


spec ial \ alue 


\. Short booklets, manuals, and pam- 
phlets intended for the beginning teacher, 
most of them directed specifically toward 


engineering teaching. 


° 1. You and Your Students, Office of 
Publications, Massachusetts Insti- 
tute of Technology, Cambridge 39, 
Massachusetts. A 46-page manual 
on teaching prepared by a Faculty 
Committee of the Massachusetts 
Institute of Technology: 
bibliography. Als 
ASEE. 


contains 
wWailable from 


4 


Effective Teaching—A Manual for 
Engineering Instructors, Fred C. 
Morris. New York: McGraw-Hill 
Book Company, Inc., 1950. Pre- 
pared by the Committee on Teach- 
ing Manual of the American So- 
ciety for Engineering Education; 
86 pages, contains bibliography. 
Instruction Manual, Department of 
Public Relations, Georgia Institute 
of Technology, Atlanta, Georgia. 
\ 48-page manual intended to be 
an aid to effective instruction; pre- 
pared by a committee at Georgia 
Tech: bibliography. 
Improvement of Engineering 
Teac hing, Re port of the Commit- 
tee on Improvement of Teaching, 
American Society for Engineering 
Education, University of Illinois, 
Urbana, Illinois, 1952. Final Re- 
port of ASEE Committee on Im- 
provement of Teaching; 14 pages. 
Teaching Tips—A Guide-Book for 
the Beginning College Teacher, 
Wilbert J. McKeachie. Ann Ar- 
bor: The George Wahr Publishing 
Author states the 
publication is “a compilation of 
useful (occasionally mechanical 
tricks of the trade” which have 
been found 
classes; 124 page manual. 
Bulletins on Classroom Testing, 
John E. Stecklein. Bureau of In- 
stitutional Research, University of 
Minnesota, Minne apolis, Minne- 
ota. A series of bulletins (pres- 
ently extended to nine) written to 


Company, 1956. 


useful in running 
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iid college teachers in construct g hould | ot terest ft leg 
valid and reliable tests for ela teacher; contains numerou Fey 
room ust ences permitting more specialized 
B. Periodicals containing material di- ; oe a 
Ria mes “ae i 3. College Teaching, Paul Klapper 
rected principally to teachers and prob- New York: World Book Compan, 
lems encountered by teachers 1920. Twenty-eight chapters Fy 10 
aid Journal of Engineering Education voted prin ipally ti teacl g 
American Society for Engineering Various disciplin ; one chay ter o 
Education, University of [linois “The Teaching of Engineering Sul 
Urbana, Illinois. Published monthly jects,” interest because it 
(October through June); contains written four decades ago (chapter 
articles on all aspects of engineer- contains bibliography | 
ing education. 1. College Teaching: A Psychologist’s 
2. Improving College and University View, Claude E. Buxton New 
Teaching, 10 Commerce Hall, Ore York: Harcourt, Brace and Co. 
gon State College, Corvallis, Ore 1956. Fourteen chapters devoted 
gon. A national quarterly journal not only to a discussion of various 
featuring articles on college teach- teaching methods but also to a dis 
ing written by college teachers. cussion of student evaluation, w Ht 
3. Faculty Newsletter, S. F. Borg derstanding higher education, et 
(editor). Committee on Improve 5. College Teaching and College 
ment of Teaching, Stevens Institute Learning—A Plea for Improve- 
of Technology, Hoboken, N. J. A ment, Ordway Tead. New Haven 
monthly newsletter circulated to Yale University Press, 1949. Based 
all faculty members at Stevens In in lectures given by author for the 
stitute of Technology; presents Frank Ellsworth Spaulding Le: 
quotations and excerpts dealing tureship in Educat Yale U 
with good teaching drawn from a versity, 1947-8 
wide variety of sources. 6. College Teaching: Its Practice and _ 
{, AAUP Bulletin, 1785 Massachu Its Potential, Joseph Justman a 
setts Avenue, N.W.,. Washington Walter H. Mais New York: Har st 
6, D. C. Quarterly publication of per and Brothers, 1956. Authors ¢ 
the American Association of Uni aim to help the college teacher 
versity Professors; articles by col- “toward a better vision and accom | 
lege and university teachers on aca- plishme nt of his profession ul ou 
demic matters of both current and dertaking”; book “re presents a con 
long range interest. sidered mean between a discussior 


of educational principles and 
C. Books intended principally for teach : ' 


compendium of specific practices 


ers; some are general and inspirational in 7. Essaus in Teaching. Harold Tavl 
tone, others are more specific and are in sitter’ Siaag Maske: Thtevine oan 
tended as textbooks for courses pr sem- Brothers Publishers. ] = 0) indi 
inars on college teac hing. vidual ch ipte rs by far ulty met ¢ 
” ;. The Art of Teaching, Gilbe rt be rs trom diffe rent discipline S indi 
Highet. New York: Alfred A. cating in each case what is_be- 
Knopf, Inc., 1950. The author, a lieved important in each are 
Professor of Latin Language and how to go about teaching it 
Literature, considers the qualities 8. Great Teachers, Houston Peter: 
which make up a good teacher, his editor). New Brunswick: Rutg 
methods, great teachers of the past, University Press, 1946. A colle 
and teachers in everyday life. tion, from other sources, of twent 
2. The Background for College Teacl two tributes to great teachers of 
ing, Luella Cole. New York: Far the past written by | I 
rar and Rinehart, Inc., 1940. students 
Twenty-five chapters dealing with 9. A Handbook for College Teachers 


aspects of higher education which Bernice B. Cronkhite (editor 
| 
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relation between graduate stud) 
and preparation for college teach 
ing. 

The Graduate School Today and 
Tomorrow, F. W.  Strothmann. 
Fund for the Advancement of Edu 
cation, 655 Madison Avenue, New 
York 21, N. Y. A 42-page book- 
let, prepared by the Committee otf 
Fifteen, discussing the role of 
the graduate school in preparing 
scholar-teachers. 

Provisions of Professional Educa- 
tion for College Teachers, Harold 
M. Byram. New York: Teachers 
College, Columbia University, 1933. 
4 disser’ation which studied the 
character and influence of educa- 
tion courses available to and taken 
by college teachers; also studied 
ways of improving such courses. 
Toward Better College Teaching, 
Fred J. Kelly. Bulletin 1950, No. 
13, U. S. Office of Education, 
Washington 25, D. C. Report 
based on studies of practices re- 
lated to improved preparation of 
teachers by graduate schools and 
practices of undergraduate colleges 
emploving teachers. 

Improving College Instruction, Fred 
J. Kelly (editor). American Coun- 
cil on Education, 1785 Massachu- 
setts Avenue, N.W., Washington 6, 
D. C., 1951. Report of a national 
conference on the subject 
sored by the American Council on 
Education and U. S. Office of Edu- 
cation. 

The Appraisal of Teaching in Large 
Universities, Conference Depart- 
ment, The University of Michigan 
Extension Service, 1610 Wash- 
tenaw, Ann Arbor, Michigan. Re 
port of a conference on the subject 
held in October, 1958. 


spon- 


periodical literature prin- 
dealing with higher education, 


occasionally contains material on faculty 
development; of some value to the ma- 


ture teacher 


with a lively interest in a 


variety of educational problems; of even 
greater value to administrators and those 


who wrestle with these problems. 


l. 


Higher Education, Higher Educa- 
tion Division, U. S. Department of 


ENGINEERING 


ww 


. Current Issues in 


EDUCATION \ i—N 
Health, Education, and Welfar. 
Washington 25, D. C. Published 


monthly (September through May 
by Higher Education Division , 
U. S. Office of Education; 
reports, and articles of general in. 
terest to higher education. 

The Educational Record, American 
Council on Education, 1785 Mas- 
sachusetts Avenue, N.W., Wash- 
ington 6, D. C. Quarterly publica- 
tion of the American Council or 
Education; prin- 
cipally with topics of interest to 


news, 


articles dealing 
higher education. 

Higher Educa- 
tion, Association for Higher Edu- 
tion, 1201 Sixteenth Street, N.W,. 
Washington 6, D. C. Annual pro- 
ceedings of Conference on Higher 
Education; usually contains papers 
and reports on faculty develop- 
ment. 

The Journal of Higher Education 
The Ohio State University Press 
Columbus 10, Ohio. Published 
monthly (October through June): 
articles, and book re- 
views relevant to higher education 


editorials, 


Higher Education and National 
Affairs, American Council on Edu- 
cation, 1785 Massachusetts Ave., 


N.W., Washington 6, D. C. A 
bulletin of the American Council 
on Education, published frequently 
but irregularly; devoted to higher 
education topics of national inter- 
est, follows activities of legislative 
and executive branches of national 
government very closely. 

College and University Bulletin, 
Association for Higher Education, 
National Education Association, 
1201 16th St., N.W., Washington 
6, D. C. Goes to all members of 
the Association for Higher Educa- 
tion; deals with Association activ- 
ities and general topics relevant to 
college and university teaching. 


G. Periodicals which deal with general 
or specialized problems at all levels of 
education, including higher education 


l. 


Journal of Educational Psy 
Psvchological 
Sixteenth  St.. 


The 
chology, American 
Association, 1333 


N.W., Washington 6 
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monthly publication of the Amer- 
ican Psychological Association; 
publishes original investigations of 
problems of learning, teaching, 
and the psychological development 
of the individual; deals with all 
levels of education. 

The Journal of Educational Sociol- 
ogy, Payne Educational Sociology 
Foundation, Inc., New York Uni- 
versity, Washington Square, New 
York 3, N. Y. A monthly “maga- 
zine of theory and practice” in the 
area of educational sociology; deals 
with all levels of education. 
School and Society, Society for the 
Advancement of Education, Inc., 
1834 Broadway, New York 23, 
New York. Biweekly publication 
containing articles and news per- 
tinent to all levels of education. 
School Life, U. S. Department of 
Health, Education, and Welfare, 
Washington 25, D. C. Official jour- 
nal of the entire U. S. Office of 
Education, hence contains material 
for all levels of education, higher 
education included. 


H. Types of literature of special interest 
to those who undertake research on edu- 


cational problems. 


ke 


Studies in Higher Education, Divi- 
sion of Educational Reference, Pur- 
due University, Lafavette, Indiana. 
Bulletins reporting the 
educational research by the Divi- 
sion of Educational Reference of 
Purdue University. 

Educational Research, 


results of 


Journal of 


Dembar Publications, Inc., Box 
‘beaks Mad son eS Wisconsin. Pub- 
lished monthly (September through 
May); papers on educational re 


search at all le vels. 

NEA Re search Bulletin, Research 
Division of NEA, 1201 Sixteenth 
Street. Washington 6, D. C. Quar 


terly publication of the NEA; deals 
with NEA Research activities at all 
levels. 

Revieu Educational Research 


Educational Research 


1201 Sixteenth St.., 


Americal 
Association, 


N.W., Washington 6, D. C. The 


} 


Association, a depat 


NEA, publishes 5 review 


tment of t 


LITERATURI 


h devoted to a different area of 
educational research; vol. XXVI, 
No. 3, June 1958 devoted to 
“Teacher Personnel.” 

Research Studies in Education—A 
Subject Index, Phi Delta Kappa, 
Inc., Eighth Street and Union 
Avenue, Bloomington, Indiana. An 
innual compilation of doctoral dis- 
sertations ¢ ompl ted, doctoral dis- 
serations under way, and a re- 

search methods bibliography. 


6. A Directory of Educational Re- 
search Agencies and Studies, Phi 
Delta Kappa, Inc., Eighth and 
Union Streets, Bloomington, In- 
diana. Listing of educational re- 


search agencies within institutions 
of higher learning, educational as- 
state departments of 
education, and large city school 
systems; indication of types of re- 
search carried on. 


sociations, 


Annot ited bibliographies and miscel- 


laneous. 


1. College Teachers and College 
Teaching, Walter C. Eels (com- 
piler Southern Regional Educa- 
tion Board, 881 Peachtree Street, 
N.E., Atlanta 9, Georgia (1957). 
\n extensive and highly organized 
innotated bibliography on all as- 
pects of college teachers and col- 
lege teaching; with a recent sup- 

plement it covers the literature 

from about 1945; over 3,000 books 
and articles reviewed, classified, 
and cross-inde xed. 

These Books Were 

Delmer M. Goode. 

lications, Oregon State College, 

Corvallis, Oregon. An annotated 

bibl ography of seventy books rele- 

college and 


Stimulating, 
Office of Pub- 


int in some way to 
university teaching 

{ Fact Book on Higher Education, 
Office of Statistical Information and 


Research American Council on 
Education 1785 Massachusetts 
Avenue, N.W., Washington 6, 


D. C. A loose-leaf booklet (over 
130 pages) presenting in tabular 
and graphical form the data on 
various aspects of higher education 
enrollment degrees, expendi- 
pe rl d of years. 


tures. et Vel 
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The Reconstruction of Mathematical Education 


W. W. SAWYER 


Wesleyan University, Middletown, Connecticut 


Everyone is agreed that something 
ought to be done about mathematical 
education. Agreement ends at that point. 
In many ways the scene resembles the 
confusion of a political revolution. Proph- 
ets of all kinds abound, their confidence 
varying inversely as their knowledge. 
Disciples abound also; many people, par- 
ticularly teachers, are aware of the limita- 
tions of their training, and are anxiously 
seeking advice and leadership. Many of 
us are in positions where our opinion is 
sought; we have considerable power to 
influence developments and a very great 
responsibility to do this wisely. The 
distressing fact is that to reach a rational 
decision requires more knowledge than 
any individual can hope to acquire. 

It is clear then that some pooling of 
knowledge is required. But the process 
of pooling knowledge is no simple one. 
How, for instance, do you combine the 
insights into truth of Morris Kline, who 
regards physics as the main purpose of 
mathematics, with those of Max Beber- 
man, who rejects explicitly and on prin- 
ciple any reference to physics in a high 
school mathematics course? Is there any 
objective procedure for doing such a 
thing? If not, we can hardly speak of 
making rational decisions. The whole 
question becomes one of subjective 
values. 

This paper is concerned with the evi 
dence that is available and the procedure 
that should be followed in making such 
decisions. Needless to say, I do not be 
lieve that this paper will produce an im- 
mediate reconciliation, with public re 
joicing, between the followers of Morris 


Presented at the 68th Annual Meeting 
of ASEE, Purdue University, June, 
1960. Recommended for publication 
by the Mathematics Division. 


Kline and the adherents of the Illinois 
program. Perhaps I can illustrate what 
can be expecte d by means of a particular 
illustration, 

There is a well-known book by G. H. 
Hardy, A Mathematician’s Apology. It 
praises mathematical research as the su- 
preme way of living; mathematics is an 
art; the applications of mathematics are 
elementary and dull; those interested 
either in teaching or in technological uses 
of mathematics are second-rate minds 
and poor creatures generally, almost as 
low as new spaper proprietors and mil- 
lionaires., 

What are we to say of such an atti- 
tude? First of all, that for G. H. Hardy 
as an individual, it was inevitable and 
correct. To make a success of any pro- 
fession, you have to feel that it offers the 
one satisfactory wav of life, and_ that 
people who follow any other occupation 
are either to be despised as spineless or 
pitied as unfortunate. At any rate, you 
have to fee] like this when you are 
young. 

So long as Hardy’s views are regarded 
as expressing his consciousness of the 
shape of his own soul, they are perfectly 
satisfactory. It is quite otherwise if they 
are regarded as a directive to society. 
Take his views on teaching, for example. 
Imagine two countries. In country A, 
the mathematicians despise teaching. In 
country B, a certain proportion of mathe- 
maticians trv to inform young people of 
the beauty and fascination of mathe- 
matical work. This happened, for ex- 
ample, in Hungary. There can be no 
doubt which country would have better 
prospects of developing mathematically. 
Some kind of proportion would have to 
be observed; in the long run it would be 
harmful if the leading mathematicians 
spent all their time teaching, to the neg- 
lect of research. This type of argument 
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practical consequences of certain ways 


ems to me pe rfectly 
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ible 


tt concerned with values, 


of acting. 
There has been much talk of the im- 


rtance of rigor and of stating one’s 
ixioms. I wish the idea of rigor could 


brought into the discussions of mathe- 


natical education. Many declarations 


based on tremendous 


are some uncon 
ious assumption or system otf snob 
values. The range of validity of such 


statements becomes apparent once these 
hidden assumptions are brought into the 
light. 

| might give an example of this. 
Lucienne Félix in her book, The Modern 
Aspects of Mathematics, quotes the fol 
lowing statement by Professor Dieudonné 
the mathemati: 
hools corresponds almost 


the 


the present 
in our s¢ 


to what was known in 


time 


Veur 


; ’ 
[his is a perfectly true statement. But 


° ] 
vhat was Dieudonné’s purpose In mak 
ing it? I heard Dieudonné addressing 


He 
wing propositions: (1 


thol The World of 


Newmans antholo 
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Mathematics mits all reference to re 
cent mathematics 2 modern mathe 


matics has no contact with reality; (3 


in the past physics provided pi \blems 
for mather ians to work on, but t 
day we plenty of problems 
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fers advantages. It would have been 
even more valuable if it had given spe- 
cific references, in which one could com- 
pare the older and the more recent proofs 
of particular theorems. 

I wish the advocates of modern mathe- 
matics would publish such lists of refer- 
ences, so that one could judge from spe- 
cific instances the uses that are being 
made of modern abstract theories in sci- 
entific and technological applications. 
It would also be most useful to have 
some indications of the number of peo- 
ple who require to use mathematics in 
such ways. It is quite clear that some- 
one who is doing research work at a really 
advanced level—the unification of rela- 
tivity and quantum theory, for example— 
needs to know everything; there is no 
saying where one might not pick up a 
hint for such an investigation. The list 
should emphasize mathematics that is 
being used widely. Such a list would 
constitute definite evidence, instead of 
vague talk. 

| should have liked to develop this 
section of my report much further, but 
I have not had leisure to do the work 
involved. Far less, of course, has any- 
one who is actively engaged in full-time 
teaching the leisure to make such an in- 
vestigation. For those outside industry 
and science, what happens inside is 
largely a matter of fantasy. It would be 
most valuable if, from time to time, a 
summary of trends in the use of mathe- 
matics could be made available to teach- 
ers of mathematics. At what level should 
such a list be communicated? In the 
first instance, it should be made available 
to college professors, in particular those 
who are coneerned with academic insti- 
tutes and summer schools. This would 
allow the report to be concise, technical 
and detailed. A summary of this report, 
in slightly less technical terms, might also 
be communicated to high school teachers. 
I imagine the Mathematical Monthly and 
the Mathematics Teacher would welcome 
such material. 


Does Modern Mathematics 
Supersede Classical? 

Cars and trucks have superseded horses 
and carts, bulldozers have superseded 
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picks and shovels. It is natural that lay 
men should believe that an analogy 
holds, that 20th Century mathematics 
makes earlier mathematics outmoded 
and superfluous. This impression is 
widespread; however, it is not difficult 
to find the relevant evidence. One can 
state quite definitely: the impression is 
false. 

In the great bulk of technical and scj- 
entific papers, some modern concept is 
embodied in a paper that is predom- 
inantly classical. 

A well-known report is F. J. Weyl, 
“A Survey of Training and Research in 
Applied Mathematics in the United 
States” (SIAM, 1956). In this report, 
Wevl several times refers to the Sym- 
posium on Special Topics in Applied 
Mathematics.* Weyl was evidently anx- 
ious to show American mathematicians 
that interesting mathematics could arise 
in applied work, so we may presume that 
the papers quoted contain as large a pro- 
portion as possible of modern mathemat- 
ics. What then is the composition of 
these papers? 

Leray applies topological considera- 
tions to the linear and non-linear differen- 
tial equations for incompressible viscous 
flow. The paper by Garabedian, Me- 
Leod, Vitousek, seems entirely classical; 
it studies hydrodynamic questions with 
the help of geometrical function theory, 
conformal representation, partial differen- 
tial equations and the hypergeometric 
function. A. H. Taub investigates  sin- 
gularities on shock waves by means of 
differential geometry, calculus, dynamics 
and numerical computation. Montroll’s 
paper on the vibrations of a crystal be- 
gins, as one would expect, with differen- 
tial equations and classical analysis; at a 
certain stage it draws on topology, namely 
Marston Morse’s theory of critical points. 
\ paper by Chandrasekhar on hydrody- 
namic and hydromagnetic stability is en- 
tirely classical. A series of short reports 
by McKac on signal and noise problems 
has references to stochastic processes and 
decision theory, but also to integral equa- 


tions and Fourier series. Cairn’s paper 


Published as Slaught paper in American 
Mathematical Monthly, Vol. 61, No. 7, 
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on computational attacks discusses finite 
projective planes, matrices and Latin 
squares 

The general impression given by these 
papers is that a problem is formulated in 
classical terms and is developed a certain 
way along classical lines; at a certain 
point—-which may well be a vital on 
some modern theory is brought in. 

One paper forms a clear exception to 
this general rule: Muller, on Boolean 
algebras in electric circuit design. This 
seems to use only very elementary ideas 
about Boolean algebra and the geometry 
f the cube in 2" dimensions. This ex- 
ception may well be significant. I quote 
two remarks from the article, “Profes- 
sional Mathematicians in Government 
and Industry.” 

Dr. Welmers (of Bell Aircraft Corpora- 
tion): “With Boolean algebra it has be 
come possibl. for a relatively unskilled 


person to pinpoint a specific area in a 
system in which trouble may be occur 

ing (p. 8 
Dr. Robinson (IBM): “It takes some- 
one with pretty intensive training to 
formulate the model originally. To use 
these models in practical problems, one 
does not require that same background 
The task is to see which of several exist- 
ing mathematical models fit the business 
problem, and then implement this on a 
This can be done 


efficiently, by people with a bachelor’s 


omputing machine 
legree in mathematics.” 

These quotations suggest that a new 
irea of mathematical activity has come 
into existence One would not expect 


] 


the use of computing in business to be 
dominated by partial differential equa- 


tions in the same wav as, say, electro- 
Here, truly, there mav 
ve scope for a person of limited mathe- 
vatical background, but with a small 


agnetic theory. 
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mployment is the following: In the 
American Mathemat 
il Monthly vou will find an artick 
The Unemplovment Situation for Ph.D.’ 
Mathematics.” In 1941, vou will find 
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Thornton Fry, leading to the conclusion 
that American industry can absorb about 
Both these 


articles, in their own day, were realistic. 


10 mathematicians a vear. 


If they sound strange today, it is largely 
because of the appearance of the com- 
puter. Numerically, then, those with a 
training in the elements of switching the- 
ory may loom quite large in the society 
of the future. 

What about including Boolean algebra 

the high school svllabus? Some peo- 
ple cry out in horror, it is too difficult! 
The relevant point is quite different 


Elementary switching theory is extremely 


: : 
simple [ have seen Franz Hohn give 
an evening's talk, which sent 9th graders 
home feeling that they understood how 


to design an electronic « omputer, all very 
excited about this ind pleased with them- 
selves It is an admirable piece of en- 


1 7 7 . 
richment I should guess that in any 


level from 5th grade up, one could con- 
vey the basic ideas of switching theory in 
ibout two hours. The real question is 
“What do vou do with the rest of the 
ti 5 

In the more advanced theory of switch- 


ing svstems. it also seems to be possible 
to find, so to speak, islands of theorv. in 
which a few modern concepts form a 
self-contained subject Roth and Wag- 


’s paper on “Algebraic Topological 


Methods for the Synthesis of Switching 
Systems” * is an example of a paper in- 
dependent of calculus and of traditional 


hy 


mathematics eran 


een 
Whether such islands are eventualls 
destined to swell into continents I cannot 
even guess I suggested earlier that 
mathematicians engaged in industry might 
ike some kind of annual report to 


ithemati ins engaged In teaching \ 
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Cherry and Wing on shock waves.® It is 
well known that, in some circumstances, 
a computer will give a completely non- 
sensical answer if it is asked to solve an 
unsuitable type of differential equation. 
In this paper, a particular non-linear dif- 
ferential equation is known to have an 
exact analytic solution. This is used to 
test the reliability of the computing 
methods used for this type of problem. 

Most of the papers in the Quarterly of 
Applied Mathematics seem essentially 
classical; at least this was the impression 
I gained from a superficial sampling. 
The Journal of Mathematics and Me- 
chanics, on an equally superficial sam- 
pling, left me with the impression of 
being “classical plus Doob”—classical 
methods augmented by a study of Doob’s 
Stochastic Processes. This book might 
be cited in support of my thesis that one 
must have both the old and the new. 
Quite as many students would find. dif- 
ficulty with this book because they had 
insufficient expertness with calculus ma- 
nipulations as because they did not know 
what Borel sets were. 


Classical and Modern Concepts Within 
Mathematics Itself 


We have made a very limited sampling 
of the literature of applied mathematics. 
What is the situation in pure mathemat- 
ics? Can one disregard classical mathe 
matics and learn simply modern theories? 
Or do the two interpenetrate? Or is 
classical mathematics even in some sense 
a prerequisite for modern mathematics? 

Bourbaki begins by saving that his 
works are self-contained, but that they 
are particularly intended for readers with 
knowledge of the essential parts of the 
differential and integral calculus. “The 
usefulness of certain considerations will 
not appear to the reader unless he al- 
ready has quite extensive knowledge, o1 
unless he has the patience required to 
suspend judgment until he has an oppor- 
tunity to see how these ideas are used.” 
Bourbaki, incidentally, has a much bet- 
ter sense of the realities of teaching than 


»“A Note on the Numerical Integration 
of a Class of Non-Linear Hyperbolic Equa 
tions,” Quarterly of Applic d Mathemati 
Vol 16, No. 2, July, 1958 pp 18]-183 
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the majority of peopl who attempt ti 
imitate him. 

Some samples from the 
Mathematical Series: ® 


Princeton 


Hermann Weyl, The Classical Groups 
(1946). 
Weyl as a witness, since he himself ex 


I can hardly quote Hermann 


presses distrust of the whole tendency of 
modern mathematics. The book abounds 
in references to the works of mathemati- 
cians in past centuries. 


L. S. Pontrjagin, Topological Group 
(1946). Pontrjagin says the book is in- 
tended for those with “knowledge ot 
quite elementary mathematical material 
such as analytic geometry, theory of 
matrices, theory of ordinary differential 
equations, etc.” A knowledge of integral 
equations and partial differential equa 
tions is also a help, for Chapters 4 and 9 


Solomon Lefschetz, Introduction to Ti 
pology (1949). Lefschetz, in the first 
20 pages, motivates the study of topology 
through reference to its historical origins 

celestial mechanics, the Riemann sur- 
face, vector fields, gradient, divergence, 
curl, curvilinear integrals, complex vari- 


ables 


The three men just quoted all show 
some sense of historical continuity, of 
modern mathematics as the crowning 
stage of a long process I find no indica- 
tion of this in the next work I cite, so 
the evidence is all the more striking. 


Claude Chevalley, Theory of Lie Groups 
(1946). This, of course, is a subject for 
advanced research, enjoying considerable 
The editors remark that this 
book “is the first treatise in which a 
modern point of view has been adopted 
systematically.” The list below g 
the mathematical terms used in the first 
7 pages. The author does not explain 


prestige. 


ives 


these terms; he assumes the reader knows 
all about them. This knowledge is there- 
fore a prerequisite for reading the book; 
and the book itself is one that anv stu- 
dent intending t 
mathematician would certatinly want to 
read. I have indicated in a very rough 


» become a_ research 


Princeton, N Jer el t 








‘ton 


Ups 


ann 


inds 


ps 

for 
ible 
this 


ted 


irch 
t to 
ugh 





Nov RECONSTRUCTION OF MATHEMATICAL EDUCATIO* 


way the approximate dates at which the 
various concepts entered mathematics, 
and divided them, rather arbitrarily, into 
Classical, Transitional and Recent. 


CLASSICAL: Cartesian coordinates (1620 
Complex numbers (1572); Determinant 
1693): Orthogonal; Continuous func- 
tion; Upper bound; Exponential series 
17th Century Convergence (1676); 
Uniform convergence (1847); Character- 
istic roots of a matrix (1840 or earlier 
Matrices (explicitly, 1855); Combina- 
tions (1653); Factorial; Integral analytic 
inction (? 1835); Maclaurin expansion 
1742): Jacobian ? 1835 Implicit 
Euclidean geometry. 


> 
ty 
l 


function; 


? 1840); 
Group 


[RANSITIONAI Vector space 
Transform S X S- (? 1770 
1770 

RECENT Emdomorphism; Topological 
space; Homeomorphism; Neighborhood. 


The evidence above has been collected 
1a short time from a fairly narrow range 
of sources. Even so, it does suggest 
rather strongly that some previous con- 
tact with classical mathematics is an ad- 
vantage rather than a hindrance in learn- 
ing modern theories. 

If this conclusion is accepted, a cer- 
moral can be drawn. It 
s not proposed that the whole of mathe- 

taught in high school. 
Something has to be left for the college 
professors to teach. A division of labor 
between ( lleges at d high schools has to 
be made Would not the most rational 


basis for such a division be that high 


tain pl ictic il 


matics should be 


school teachers should try to improve 
their knowledge of those branches of 
mathematics which lie nearest to what 
they already know? Surely these are the 
branches which the teachers could learn 
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Advanced Research and Elementary 
Exposition 
The mathematical crisis found our so 
ety divided into three water-tight com- 
partments: those who discovered mathe- 


’ | 
matics; those who applied mathematics; 


} 1 } } = 
those who taught mathematics. The sul 


Dh: jlie nt deve pments have he en a series 


. ; ; . 
I gigantic osc illations the three bodies 


v) 

began to interact 
Each section, naturally, threw into the 

pool the ideas it already had. The math- 


] 


ematicians had arrived at the following 


viewpoint: Mathematics deals with ab- 
stractions It discu Sé obiects but Sa\ 


nothing about the nature of those objects 


and one is certain] not expected to 


visualize those objects One knows noth 
ing about them, exce pt a series of state- 
ments called axioms One also chooses 
a logic, which is a series of rules for 
forming new statements. The subject 


develops by applying these rules to the 

In particular, by start- 
I 

ing from the concept “set” one could 


derive the whole of mathematics in this 


1 
original axioms, 


rigorous way. We do not even have to 
assume the idea of “number.” since it is 
possible to construct the numbers from 
the original concept of set. And set it- 
self here is, of course, not anything to be 
visualized, but simply an object satisfying 
certain axioms. 

Some mathematicians felt this view 
Thev felt 


sure they could explain it to teachers 


1 
point to be of great value. 


quite quickly in summer institutes and 
that in no time the high schools would 
be full of teachers who thought like re- 
search mathematicians. It does not seem 


to have worked out quite like that 


Of course, this is a somewhat simpli- 
fied account of hat happened some 
ithematl ins wel i] O VC! nne te ich- 
ers and understood the problems of high 
hool teache But in general, the 
problem of establishing communication 
was not an easy one Consider, for ex- 
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tions, if not to be dropped, at least are to 
take a definitely subordinate position. 


Professor Van Engen reported in The 
Mathematics Teacher, April, 1960, p. 
301: 


“When, as in some instances, institut 
programs frighten, frustrate and fail many 
teachers, the Council should be genuinely 


conce rned 


This kind of confusion is almost. in- 
evitable when a body of people mov 
into an undertaking of which they had 
no previous experience. It is extremely 
encouraging to note that the mathemati- 
cians are learning from experience. <A 
recent conference, called for the benefit 
of mathematicians who are to teach sum- 
mer institutes, stressed ver strongly these 
dangers. Mathematicians must not sim- 
ply hand out their own ideas in the way 
they have become accustomed to; they 
must study what their students know, 
and try to build on that. 

The first unsuccessful approach of 
the mathematicians was supported by 
a kind of theory that advanced mathe 
matics had a great contribution to make 
For the latest 
ideas in mathematics are very clear and 


to elementary exposition. 


sharp; surely it should be easier to teach 
clear ideas than vague and muddled ones. 
This view was sometimes expressed, “If 
it is good mathematics, it will be good 
pedagogy.” This sounds very plausible; 
there may even be a half-truth in it 
somewhere. If so, people must be using 
the wrong half. It is rather like saying 
that the music that appeals to an ex 
perienced musician should make a good 
nursery rhyme. This can happen, but 
the reverse is probably much nearer to 
being the general rule. 

Madame Félix, in her book, The Mod- 
ern Aspect of Mathematics, goes further 
than I would in linking Bourbaki and el 
mentary instruction. But she at least en 
visages the possibility of a moderate posi 
tion 

“Even if we decide to preserve 
tional order when the student first learns 
thé subject, we can call his attention to those 
things which will help him to understand it 
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and which will allow the student later on 
to conceive the possibility of a unifying 
ixiomatization.” 


This, if I understand it correctly, means 
that teachers should be aware of the 
work their students will do later at col- 
lege, and should so teach that the stu- 
dents will find it easy to follow the col- 
lege presentation. With this, I imagine, 
no one would quarrel. 

I should like to quote the views of a 
leading research mathematician on the 
nature of proof, as this provides an in- 


teresting contrast: 


“No matter if we do use, frequently, ques- 
tionable methods of proof, we are usually 
gathering mathematical fruit That the cal- 
culus of Newton and Leibnitz had virtually 


no basis at all from the viewpoint of modern 
<t 


tandards did not invalidate the calculus as 
All it needed was bolstering 
up. .. . No one suggests that we turn the 


mathematics 


calculus out of our mathematical libraries 
for we recognize intuitively that it is a body 
of acceptable mathematics—still susceptible 
to improvement, perhaps. To put the 
matter bluntly, it is a case of our knowing 
mathematics when we see it. And we don’t 
set out to prove a theorem in the first place 
unless we think it is worth proving 

And this brings me to a consideration of th 
source of the thing we set out to prove—ouw 
theorem Where do we get it? I think 
most of us would say, from our intuition.” 


Here, while the existence of moder 
standards or rigor is clearly recognized 
the stress is not on these at all, but rather 
on intuition, the process by which we 
arrive at discoveries. The successful in- 
stitutes, so far as I can judge, were those 


which showed not merely the results of 
mathematics, but how mathematicians 
arrived at those results. Not rigor, not 


modern methods and results, but intui- 


tion was the vital element in instructior 

The importance of intuition has beer 
stressed by several mathematicians who 
are good teachers—Professor Polva and 
Professor Tucker, for example—but it is 
still insufficiently recognized by mathe- 
maticians. At the Philadelphia Confer- 
ence of the Mathematical Association 
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Professor Kemeny criticized the defini- 
tion of a function as “a set of ordered 
pairs” this has been one of the most 
popular Bourbaki for Grade 9 items—on 
the grounds that it made no appeal to 
intuition. Some great mathematicians 
Professor _Kemen said, had been com- 
pletely Jacking in a sense of logic: no 
one, however, could be a great mathe- 
Protessor 


matician without intuition. 


Kemeny suggested that the idea of map- 
ning (also taken from higher mathemat- 


es) gave a much more \ vid image ol 
“tunction. 

Needless to say, it is pe rfectly legiti- 
mate to draw on higher mathematics, if 
one obtains a vivid method of teaching 

But the test lies in the 
teaching, not in the nobility of the ori 


by so doing 


inal source. 


Professor David Page, in his work with 


6th grade, uses a diagram very close t 


the idea of mapping mentioned abov 

He has two lines, the “starting line” and 
the “landing line Arrows are drawi 
from one to the other. When studying 
the function defined by f(x 3x —5 


arrows are drawn from each number 3 





on the starting line to the corre sponding 

value 3x 5 on the landing line. Spx 

cial attention is given to “stand-still 

points,” i.e., those points for which f 

is equal to 2 The diagram is one that 
* \ 7 





lirectly illustrates the concept of map 


ping (though the word mapping is never 
mentioned and ne senses that fixed 
point theorems in topology may have su 
ge sted the inte { “sta l still pol ts 
But the y} le t xt ids up b itself 
is a teaching di It prepares sti 
de ts tor 1 nce | ide S thout 
woning id ince idle is The student 
n fact, made liscoveries in elementai 
ilgebra with th Ip of this device 
But one ild ve vell pick p the sar 
type of diag t chit caleulu 
On the starting | could write e) 


pressio1 ha \ ' und on tl 


landing line their derivatives 2x, 3x?, 4x 

The arrow would go from the expression 
to its derivative. The search for a stand 
still point would lead to the exponential 
e*, an expres 


m which is equal to its 


iching of calculus, many pro 
afraid above everything that 
their treatment may not be rigorous. 
But a much more serious fault is that it 


I had the follow- 


h teachers, all of whom 


1av not be intuitive. 


ng experience Wi 
nad adone well i college calculus classes 


, , : 
[hey were shown the expression 


It is given that t is positive.) First 


} 


they were asked whether this integral 
defined a function of x and t or of only 
one of these, and it was eventuallv agreed 
that it gave a function of t alone. What 
kind of function of t then—increasing, de- 
g. constant, or what? 


Chere was great diffi ult 


creasing, oscillatin 
with this ques- 
tion. [his question was also shown to 
1 student who was getting straight A’s in 
i college calculus course. He spent an 
trving to evaluate the in 
tegral!) and failed to find an answer. 


Now the 


question is intuitively evident in a matte1 


hour on it 
answer to this particular 
This integral would arise in 


trving to find 


curve, which one can sketch. 


rT seconds 
certain area below a 
All that 
matters about the curve is that it is al- 
ways above the axis OX, since the inte- 
grand is positive. Clearly, then, the 
area will be taken 
increases with t; the 
steadily increasing 


function of f 

It is truly 1 irkable that such simple 
s of see esults rarely pointed 
t Matl iticians seem to feel that 

tl i ( fronted with a dichotomy 
either cookbook course, or a “rigorous 
course which shows what mathematics 
really is Che idea of a course showing 
the tuit ths by which mathemati 
cians are |e t uspect re ilts result 
vhicl Tt ¢ " to | checked bi 
rigorous pt! f at a later tage this ide 
] cl d to ve re peo 
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ple, at any rate until recently. It is a 
most significant sign of present trends 
that the S.M.S.G. material embodies 
Professor Richmond’s highly intuitive ap- 
proach to calculus. 

You may be interested in our experi- 
ence at Wesleyan University. For some 
years we have been disturbed by the fact 
that large numbers of students come to 
college intending to major in mathemat- 
ics, and after a year or so decided to 
change to some other subject. This hap- 
pened for several years, at a time when 
the freshman course consisted of fairly 
conventional formal mathematics—con- 
structing the rational numbers and the 
real numbers with great care, formal 
definitions of a limit, and so forth. Then 
an experimental syllabus was tried with 
the emphasis on set theory. This seemed 
to leave a mark in students’ memories as 
one of the most lethal courses ever given. 
Recently, 
duced some ideas which, for a Liberal 
Arts College, represent a very radical 
departure. It came from experiences 
such as the following: 


Professor Rosenbaum _ intro- 


A student had been attending a course 
on matrices, and doing just enough work 
to keep out of trouble. Later he left and 
took a post with 1.B.M. As a result of 
this he sought Bob Rosenbaum out and 
said, “I do wish I had kept properly 
awake during your course on matrices. 
I am using matrices all the time in my 
work and I am having to study them for 
myself.” This led to the thought, “Why 
wait until students have left college for 
them to discover that mathematics has 
some practical uses?” We have just 
started a scheme by which we invite any- 
one who has any kind of mathematical 
problem to submit it to us; problems may 
come from industry, from government, 
from economics or psychology, from the 
chemistry or physics department—from 
anywhere; teams of students and faculty 
study these problems and attempt to find 
solutions. It is too early to say what the 
eventual effect of this experiment will be, 
but it is already clear that the practical 
nature of the work has a great appeal 
and is attracting many of the ablest stu 
dents towards mathematics. 
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I might digress for a moment to make 
an appeal. This is a new departure that 
may be copied elsewhere and may prove 
very effective in increasing the supply 
of applied mathematicians. It should 
receive the support of engineers. In 
building up such a scheme, it is not too 
easy to organize a steady supply of prob. 
lems sufficient to keep the students busy, 
Some industrial problems are urgent and 
cannot be left in abeyance while a team 
of undergraduates solves them. But in- 
dustry also has chronic problems, things 
you hope somebody, some day, will in- 
vestigate and sort out. We should ver 
much appreciate it if any engineering or 
scientific firm can suggest problems which 
we might attack. Needless to say, we di 
not guarantee to solve them. 

Wesleyan’s solution to this problem 
may be, for a liberal arts college, unique 
the problem itself is widespread. h 
most colleges of any standing, vou find 
concern about student morale in mathe. 
matics. I quote, for example, the Yak 
News of February 23, 1960 


“When a random sample of 400 under- 
graduates was queried concerning experi- 
ences with mathematics, the replies ranged 
from the unenthusiastic to the disgusted 
One senior reported, “I had intended to ma- 
jor in math, but after two years I changed 
to an American Studies major.’ ” 


I hope Yale will forgive me for singling 
them out in this way. I choose Yale pre- 
cisely because they are one of the best 
universities in the country. They have 
students of exceptionally high ability. 
They have professors who are outstand- 
ing in mathematical research. They 
bring these two elements together; the 
introductory courses are not left to grad- 
uate assistants nor to junior faculty. 
Surely then, if modern mathematics were 
the vitamin missing in our past diet, the 
professors at Yale would have been able 
to furnish it, the students at Yale would 
have been able to absorb it. If we find 
that Yale shows the same symptoms of 
mathematical vitamin deficiency that our 
colleges in general experience, we have 
the basis for a resounding a fortiori argu 


ment. The name of the missing vitamin 


is not “modern mathematics 
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| claimed earlier that the wav and the 
extent to which modern mathematics 
enters into industrial applications could, 
in principle, be determined with scien- 
tiic objectivity. I would not claim that 
the considerations of this section could 
be tested objectively with invthing like 
the same finality But these considera- 
tions do show that one can doubt. on 
rational grounds, whether the key to im- 
proved elementary instruction is to be 
‘ 


} “ 
found in the intensive study of “modern 


mathematics 


What Is the Central Issue? 


The main disservice. it seems to me. 
that the slogan of “modern mathematics” 
does is to distract our attention from the 
real nature of our problems. It suggests 
some new, imposing, glamorous cure 
when in fact some quite humble and 


common-sense observations would meet 


he case better. It makes us search in 
the heavens for a solution that lies under 
yur feet 

much, when | 
first came to America, to be asked to lec- 
on Moder 
Higher Algebra, and find that many of 
the students had little 
f elementarv algebra It is rather a 


It astonished me ver 
ture to summer schools 
r no knowledge 


desperate situation en a teacher does 
not understand the actual subject he is 
teaching, ind it seems a strange remedy 


to teach him something els: In summer 


schools I have had teachers who could 
not solve quadratic equations, and were 
somewhat shaky on linear ones, interrupt 
me because I said “number” when thev 
thought I should have said “numeral.” 
I developed a system for dealing with 


this: if a student held me up in this wav 


| would isk hi Tr 68S ly 1 quad iti 
juatior 
You may think I am exaggerating, but 


ne can pi duce documentary evidence 
t this state of affairs Before I came to 
America at all, I studied the book on ca 

culus produced by the c..U.P. The ob 
ject of this was to expound modern ideas 
m the teaching of calculus. This was 


soing along nicely when suddenly 


ige 37. about a pave was devoted t 
inting out that when vou are dealing 


th t fraction b/(a + b), vou cannot 


simply cancel the bs and write l/a. It 
seemed strange to teach calculus to stu- 
dents who had not 1 istered the very 


beginning of algebra 

This is not yet the root of the matter 
but it is an important point to note. It 
seems quite exceptional to find either a 
student or a |] igh school teacher who has 
real facility wit] 
throughout the 


alge bra In colleges 


country, thousands of 
in calculus lec- 
explain points in 
ick of elementary 


hours must be wasted 
tures while professors 
elementary algebra. | 


algebra is o ot the lrances t 


communication of mat! iatics: if vou 
’ : 

try to explain any new whether it is 

calculus, o1 


itrices, o1 rdinate geom- 


etry, by algebraic examples, the students 
spend so much energy in coping with 


the mechani of the algebra that they 


have no energy left for understanding 
the new ept 

Now he e reto Ils out to be 
made It is quite obvi s that to have 
facility wit] ilgebra vou ist be con 
tinually using algebra This does not 


mean mere repetitive drill, but rather 


that vou should be « nually ipplving 
the same old methods t w and inter- 
esting problems. What pens in fact 
s that a student learns algebra in grade 


M ind IS then CIVellL a Vé 


forget it 


grade 10 while geomet learned 
This is af tas rang If 
a ee taxis and : Sum ohes 

be tr cf loehra etry o1 
ilternate davs, through grad ) and 10 
that would represent a tr lous ad- 
ince. People tend to think this cannot 
be done, because of difficult admin- 
istering the schools. 1 nk so is to be 
quite blind to the 1 f the revolu- 
t whicl e live It is like someone 
n 1910 w thought t] the develoy 
ent of ld ted bv the 
t te i ti \ 

a | ‘ 
t I hoo] 

vy | hooklet 
Grad | Hig! S Mathe 

tics,” L. Malone (St. M Press, New 

h | k the st t xpected 

i 
; ] ‘ ] 
{ m \ t ] 
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The package system here encourages 
a student to learn a subject, get his 
grade, and forget it. A typical answer to 
the question, “Do you know anything 
about this subject?” seems to be, “Yes, | 
did that and got a B+ but I can’t remem- 
ber anything about it.” This is a rather 
insecure basis, particularly for the future 
teacher. 

Napoleon held the view that in a 
battle many things had to happen, but 
that there was always one central, de- 
cisive task which was the key to success 
in all the rest. What is this decisive task 
in mathematical education here? It is 
the abolition of rote learning. It is ex- 
tremely difficult to learn even arithmetic 
by rote; children who try to do so in- 
variably quote a rule on the wrong occa- 
sion. It is impossible to learn any branch 
of higher mathematics by rote. 

In all countries, of course, the poorer 
teachers believe that rote learning is the 
only safe way to success. In fact, it is 
infinitely harder to learn a subject by 
rote than to understand it. The problem 
in integral calculus that I quoted earlier 
is a good example of this. It is immedi- 
ately solved by a student who sees what 
it means; it is virtually impossible for the 
rote learner. 

A college professor faces the difficult 
situation that his students have had 
twelve years of conditioning to rote learn- 
ing. To wean them from it is difficult; 
to surrender to it is fatal. One can spend 
more energy and get less results at col- 
lege level than in any other department 
of teaching. Quite clearly, changes have 
to occur at the earlier levels if college 
teaching is to become anything but an 
extremely ineffective and frustrating pro- 
cedure. 

Even in high school it is hard to break 
rote learning. Students doing experi- 
mental teaching in high schools fre- 
quently report something like the follow- 
ing: “I tried to get the students to dis- 
cover this result; they did not want to 
find it out or to know why it worked 
They have alwavs been told what to do 
they expect you to tell them a rule. They 
get mad if vou don’t.” 


I have experimented with students of 


various ages, and the results are more or 
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less as follows: I can sometimes get col. 
lege students mildly interested in mathe. 
matics; I can get a few high school stu. 
dents interested; | can get a response of 
explosive enthusiasm from grades 5 and 6, 

The situation in short is this: Children 
are born wanting to think and discover 
for themselves; rote teaching systemat. 
ically destroys their powers of thought; 
the older the students are, the less curios. 
ity and intelligent interest you can expect, 


A Comparison with Overseas 


This argument would suggest that the 
critical point lies somewhere in the ele- 
mentary or junior high school. What we 
believe can be achieved is very closely 
connected with what we ourselves did 
at that age, and I should like to sketch 
the syllabus as I remember it in an Eng- 
lish school of the 1920's. I would em- 
phasize that this was not a school for the 
gifted; it was a good school, but in no 
sense a famous one. We had completed 
arithmetic by roughly 9 years of age 
I am very grateful that I escaped the ut. 
ter vacuum of grades 5 through 8 in this 
country. After arithmetic we began 
playing with geometrical instruments, 
then some actual deductive geometry. 
Algebra was added to this at 10 or 11 
years of age—as I have mentioned al- 
ready, we did not have the concept of 
“a year’s algebra and then a year’s geom- 
etry’; our schedules were based on the 
rhythm of the week, rather than the day, 
so that we could mix algebra and geom- 
etry, and later algebra, geometry and 
trigonometry, and so on. Trigonometry 
we started while still in this same school; 
I left when I was 13% years old, and I 
know I had met the formula 


tan } { V(s b)(s c)/s(s a 


for the general triangle. One or two of 
us had a special liking for mathematics, 
and the principal coached us privately in 
the beginnings of calculus. We knew 
how to locate maxima and minima, and 
to find the area under the graph of a 
polynomial. 

When I first came to America, I was 
most surprised to find the students always 
3 or 4 vears older than I expected them 
to be from the title of the subject matter. 
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I did not say too much about this, as it 
is rarely wise for one country simply to 
copy what another does. But it has 
gradually become clear to me, from a 
study of purely American evidence, that 
this question of age is highly significant. 
First of all, there is no doubt that 
American children are just as intelligent 
as European ones. Among these children 
there are the same proportion of excep- 
tionally gifted students as in Europe. 
In a math club I ran in Middletown 
High School, where we studied intuitive 
calculus, easily the best student was a 
9th grader. In the 7th grade he had had 
extremely poor grades for mathematics— 
not because he could not do it, but be- 
cause he did not think it was worth 
doing. This is a general phenomenon; 
in the later years of arithmetic, the abler 
students turn away from mathematics be- 
are so bored with infinite 
repetitions of the same, simple stuff. 
Grades 5 through 8 seem to be the 
strategic point. Already in high school 
students are beginning to be too busy; 
they do not have the time or the mood 
to become interested in mathematics. 
In grades 5 through 8, on the other hand, 
thev have time and they have a lively in- 
terest. I have been teaching algebra one 


cause they 


This is 
the best class of my week; I look forward 


hour a week to a grade 5 class. 


to it because this is education as it should 
be—students who actually want to know 
something. This is an excellent time for 
students to form new interests. At col- 
lege, students are married or thinking 
about becoming married—their interests 
naturally are practical; at high school, 
idolescence is already upon them; in 
grades 5 and 6, nature seems to have 
arranged things so that children take a 
wide, intelligent interest in life. Adoles- 
cence is still in the future; I notice with 
my grades 5 and 6 that when they work 
in groups, bovs work with bovs and girls 
with girls 

It is surely tremendous pity to let 
these years go bv and do _ practicalls 
nothing with them. If these vears are 
left empty, if students are working tw 
or three years behind their actual capac 
itv, they naturally become bored. idle 


troublesome or even de linquent. 


MATICAL EDUCATION } 


One very disturbing thing I have no- 
Frequenth 
‘tudents have no image at all of what 
they are talking about. They can mul- 
tiply 3 by 4 or divide 21 by 7, but if 
vou ask them, “How do vou picture three 
fours?” or “In what circumstances would 
vou be wanting to divide 21 bv 7?” they 


ticed in elementary schools 


have 1 They do not picture 
Some- 


where, down in grade 1, they mav have 


oO answer. 


these things: they go by rules. 


buttons or bars to represent numbers, but 
ifter that there comes a stage of many 
vears where they are calculating without 
anv image at all of what they are doing. 
It is not surprising that this almost de- 
Already 
in grade 5 there is difficulty in getting 
children to look at a problem and reason 
from what they see, instead of remember- 


strovs the capacity to reason. 


vou destroy the 
children’s vision at this stage, you will 
find it very hard to restore it later on. 

An example of vision. There is an 
international delusion among. students 
that (x + y)? is equal to x? + y?. This 
occurs even in the work of college stu- 
In grade 6 we consider this in 
the following way. First the students 
are encouraged to pictur multiplication 
by means of rectangles. They would 
picture three fours with the help of the 
following diagram: 


ing rules and results. If 


dents 


The square of a number is, of course, a 
particular case of this. Now we examine 
the question of whether (x + y)? is the 
We take a particular 
Is the square 
of (2+3) the same number as the 
square of 2 added to the square of 3? 
\rithmetic shows that this is certainly in- 


Same aS x- T y 


case, such as x a 3:3 


correct. Can we amend the formula so 
as to make it true? We picture the 
square of 2 added to the square of 3 as 
follows 
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Do these dots fill a square 5 by 5? Cer- 
tainly not. What, then, should be added? 
The empty spaces have the form of rec 
tangles. Each empty rectangle has the 
dimensions 2 by 3. So we need to add 
2 x 3 twice to get the correct result. It 
is not hard for the class to discuss whether 
there is something special about the num- 
bers 2 and 3, and whether this device 
would work of anv two numbers x and y. 

Lote learning represents a sem) feudal 
attitude. 
the book. 
about how the material got into the book. 
Does she believe that people who write 
books belong to a superior class of hu- 
man beings, that they understand things 
hidden from her eyes? Or does she think 
all the books are copied from one orginal 
book? 

People reason about things with which 
they are familiar; they parrot opinions 


Miss Jones teaches what is in 
I doubt if she ever speculates 


on things outside their own experience. 
If we are to get Miss Jones to see some- 
thing tor herself—and unless she does 
this, she will never encourage her stu- 
dents to see things for themselves—we 
must at all costs avoid frightening her. 

The Illinois program very rightly 
stresses as one of its aims the abolition 
of rote learning; it stresses that students 
should make their own discoveries. If 
it made this clear—if this publicity pre- 
sented the program as the discovery pro- 
gram, the anti-rote learning program—I 
would support Beberman enthusiastically. 
But this central theme has been confused 
by all kinds of frills, by an insistence on 
a special language, by stressing “modern 
mathematics.” The result is that Miss 
Jones thinks her error lies in what she 
teaches, not in how she goes about it. 
She thinks she ought to teach sets, and 
she is terrified at the prospect. 

Max Beberman, I think, brought sets 
in partly because, this being a new topic, 
it would be impossible for teachers to 
fall back on rules. They would have to 
teach by discovery. This line of thought 
has much that is sound in it, but it over 
looked the paralyzing effect of unfamilia 
ity. One can use sets as discoverey ma 
terial (as one can use anything else 
but if so, it is essential to play them 
down; to emphasize that they represent 
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quite a trivial aspect of every day experi- 
ence; that there is nothing much to them, 
Then Miss Jones mav venture to look at 
them. 

But on the whole, it seems better to 
begin with ideas that Miss Jones already 
knows. If vou look at my cliscussion of 

v + y)*? above, vou will find that it uses 
the following ideas only: the numbers 9 
and 3, addition and multiplication, the 
shapes of rectangles and squares. It 
uses, of course, the general idea of tbe 
algebraic symbols, x and y, but the mean- 
ing of these would have been discussed 
in earlier lessons, using extremely low. 
brow and commonplace approaches. Jn. 
stead of going to Miss Jones and frighten. 
ing her with the word “set,” we begin 
with ideas already perfectly familiar to 
her, and point out some things she could 
do with these ideas that probably have 
not occurred to her. 

One cannot expect Miss Jones to rev- 
olutionize her outlook overnight. One 
has to provide her with a steady stream 
of material, which she can introduce into 
her existing svllabus as enrichment. In 
the course of vears she will enlarge her 
repertoire. All the time, the new mate- 
rial should be as close as possible to 
what she alreadv knows. This is how 
revolutions are made: not by taking one 
big step, but by taking a lot of little 
steps quickly, one after the other. 

I mentioned earlier the transformation 
of America by the automobile. — This 
transformation was brought about, not by 
the cars built for kings and millionaires, 
imposing though these were. It was 
brought about by Henry Ford’s Model T. 
The present transformation in mathemat- 
ics has some resemblances to the coming 
of the cars. The great difference be- 
tween 1960 and 1940 is the enormous in- 
crease in the number of mathematicians 
needed. We need not only the scientists 
1 4] 
| tl 


and engineers and the mathematical spe- 


cialists; we need teachers in high school 
and elementary school to train them. In 
effect, we have to make some kind of 
mathematical insight part of the general 
Many differ- 


ent programs will be needed to bring 


culture of the community. 


- 
this about; among them I hope there will 
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be at least one that has the characte 
istics of the Model T. 

You may wish for some details of thi 
method of approach I outlined above 
\ report on algebra for grade 5 appeare«| 
in The Arithmetic Teacher for January 
1960, page 25. For the last two vears 
The Mathematics Student Journal has 
followed the policy of using familiar tra 
ditional topics as a basis for experiment 
and discovery. The circulation of the 
iournal has risen from 30,000 to 70,000 
in this period. The most encouraging 
feature has been that high school and 
iunior high school students have increas 
ingly been sending in original observa 
tions and discoveries. The issue for 
May, 1960, consisted almost entirely of 
such student contributions. Later this 
year, Wesleyan School Services Depart- 
ment will be distributing a booklet called 
“Math Patterns in Science.” 
sists essentially of an introduction to alge- 
bra—-which Miss Jones will be able to 
read without any difficulty—and some il- 
lustrations of the use of algebra in ele- 
mentary science. This booklet will be 
distributed, in the first instance, to 7th 
grade students, but it could perfectly 


‘ his con- 


well be used to introduce algebra in 
grade 5. It is, in fact, | 
perience with grade 5. 


yased on my ex- 


Mathematics and Physics 


A subject which must be in a very re- 
markable situation at present is high 
school physics. I should hate to write 
a high school physics text at the present 
moment. 
have to appeal to an algebraic argument 
and, as we have noticed, a working fa 
miliarity with algebra is only found in 


For in physics you continually 


very exceptional students and teachers. 
A student who has a good background 
in algebra has a tremendous advantage 
in learning physics. Suppose, for exam 
ple, he is right at the bs ginning of me 


hanics, and meets the formulas 
s= ut+ wat? and t u tat 


It is immediately clear to him that he 
could eliminate t between these two 
equations, and thus obtain some equation 


His eve glance S 


onnecting a, s, U, 


. . 
down the page and sure enough, there it 


is: t u Qas He can derive this 
for himself in a few seconds. He hardly 


needs to read the intervening print 

I remember reading, in my first year 
at High School, two verv nicelv-written 
little books, Statics and Dynamics, both 
by R. C. Fawdry and published bv Bell. 
It gave me a sense of importance to feel 
that I knew how to design a roof truss, 
though I suppose this is a thing one 
These books con- 
tinually called for the use of elementary 
trigonometry, algebra and 
geometry. The 


rarely needs to do. 


coordinate 
coordinate geometry 
came, for example, in the formula for 
center of gravity. There would be prob- 
lems in which one or two forces were 
unknown; these usually meant solving 


simultaneous equations. This continual 


- . 
alia DiihVSICS 


interplay of mathematics 
tended to strengthen one’s grasp ot both 
subjects. The physics he Iped to illustrate 
the mathematics, as well as the mathe- 
matics explaining the physics 

A thing I have noticed among colleg 
students here is that they tend to lack the 
idea of a condition for something, or an 


| 


equation for something. For example, 


in a very elementary calculus course, we 
were investigating the maximum and 
minimum of a cubic curve. After reach 
ing an equation such as dy dx = x? - 
5x + 6, it did not occur to the students 
that they could find where dy/dx was 
zero by solving the appropriate quadratic 


equation. They had learned to solve 
quadratics as an end in itself; it did not 
occur to them that a quadratic equation 


might arise in the course of an investiga 
tion. 

Morris Kline, I think, has been quite 
right in emphasizing that the linking of 
mathematics and phy SICS 1S ¢ \ 


ul 
improving the teaching of mathematics 
Most experiments in physic s where one 
attempts to find a law—for example, the 
connection between the length of a pen- 


dulum and its period of swing—help to 
convey the concept of functional relation 
ship, and in this way one can convey an 
intuitive picture of function to some stu 
dents who would be left cold by the dis 
cussion of ordered pairs. In physics, 


{ 


too, a student continually ha t Tin an 
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intuitive picture of an algebraic formula: 
the inverse square law portrays an inter 
action that becomes feebler as the dis 
tance increases; Hooke’s Law, on the 
other hand, portrays a force that becomes 
fiercer and fiercer as distance increases 

One value of physics for mathematics 
is that the problem has to be formulated 
by the student himself. In the old-fash 
ioned books on mechanics you would 
find problems about shelves performing 
simple harmonic motion vertically: a pat 
ticle rests on the shelf; at what moment 
does it jump off? This may not be a 
very practical problem, but at least it 
forces the student to analyze the situa- 
tion. He cannot even begin to make 
calculations until he has realized that, 
unless the particle is glued to the shelf, 
the reaction cannot become negative. 
Now this problem of analyzing an ac 
tual situation in mathematical terms is 
probably the hardest one an engineer has 
to face. He may learn quite easily to 
solve routine mathematical questions; but 
he goes into a factory, and he does not 
see any routine questions. He only sees 
machines. He has to extract the ques- 
tions for himself. 

In the discussion on professional math 
ematicians, already quoted, Dr. Gaskell 
and Dr. Welmers agreed, “That is the 
chief role of the industrial mathemati- 
cian, the formulation of problems” (SIAM 
Review, January, 1960, page 5). At 
present, so far as I can see, we give 
students little or no practice in this all- 
important skill, the formulation of prob- 
lems. 


Coordinate Geometry and Matrices 


There is one point on which I should 
like to ask Morris Kline whether he has 
had any second thoughts. The recom 
mendation of the Commission on Mathe 
matics stressing coordinate geometry 
seems to me the most sensible proposal 
yet made. I understand Morris Kline 
opposes this. 
sistent with his general position. I no- 


This seems to me incon- 


ticed in Dr. Thornton Fry’s report of 


1941—that is to sav, in the classical age 
before the 
stressed the need for the engineer for 


computers—that Dr. Fry 
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“geometry, particularly of the coordinate 
variety,” or words to that effect 

I remember Morris Kline giving a ] 
of the subjects he considered useful—elex 
tromagnetic theory, hvdrodynamics, ete 
Now none of these can be tackled by 
means of synthetic geometry.  Sureh 
every branch of science developed sinc 
Newton calls for the analytic approach- 
coordinate geometry in excelsis. 

Coordinate geometry is an exceedingh 
teachable subject. I have found it ver 
popular in grades 5 and 6. They like it 
because it gives them something to see, 
It is very suitable for the discovery ap. 
proach. The students learn very quickly 
to plot points. They can be shown the 
line joining ‘6,0) to (0,6), and asked t 
record the coordinates of points on it 
They write down (6,0), (5,1), (42 
etc. Then they are asked what they no- 
tice about these numbers. Among other 
things, they notice that the coordinates 
sum to 6. They write this in the lan- 
guage of algebra as x + y = 6. And that 
raises a whole series of further questions 
for enquiry: does the same sort of thing 
happen with other lines? This work also 
gives them a method for later experimen- 
tal work, when they plot a series of ex- 
perimental data, which lie nearly on a 
line, and thus reveal an underlying linear 
law. 

\ somewhat diferent point may be 
raised in this connection. Some _pro- 
grams have suggested that we over-em- 
phasize “manipulation.” If anyone is 
going to teach coordinate geometry, par- 
ticularly by the discovery method, with 
students producing a!l kinds of problems 
and suggestions not in the book, he will 
find that he needs all the manipulative 
resourcefulness he car command. That 
is one reason why I support the Commis- 
sion’s proposal. But perhaps “manipula- 
tion” is an ambiguous word. I interpret 
it to mean the use of aigebra with judg- 
ment and skill; other people may use it 
to mean the working of routine exercises 
on a single rule. 

Coordinate geometry leads on very 
naturally to matrices, which are undoubt- 
edly one of the central topics today 
They occur in the recent developments of 
“finite mathematics”; they occur in clas- 
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sical work, when a differential equation 
is solved numerically as a difference 
equation; they arise in group representa 
tions, whether regarded as a branch of 
algebra or of quantum theory; they arise 
in many other connections. 

This whole chain of subjects—elemen- 
tary algebra, geometry, trigonometry, co- 
ordinate geometry, matrices—can all be 
presented to the student in a highly vis- 
ual. concrete manner. The student will 
all the time know what he is doing, and 
be able to check his results for himself. 
If he starts in grade 5, he should still 
have several years left in high school for 
calculus and, if he likes, for modern ab- 
stract mathematics. I am speaking here 
primarily of the very ablest students, who 
want to do this. I should hate to see the 
others forced to do it. But even the 
average students are capable of, and 
would enjoy doing, far more exciting 
work than the obsolete commercial arith- 
metic they get at present. 


Independent Student Reading 

Everyone who has experimented in 
the schools agrees on one fact: the stu- 
dents absorb new ideas much more 
quickly than the teachers. There is 
nothing surprising about this; children 
are always more flexible than adults. The 
children of immigrants learn the lan- 
guage, while the parents may never mas 
ter it. 

One of the best things I remember 
about high school in England was the 
care taken to see that every student was 
illowed to work ahead at his own pace. 
Once you had established the fact that 
you were a mathematician, that you 
wanted to learn mathematics, you were 
given the green light and you went 
ahead, reading as fast as you could. | 
remember my last two vears in high 
school, when we specialized in mathe- 
matics after eight years of ge neral educa- 
tion—Latin, French, English, 
physics, chemistry, etc.—we spent 96 per 


histor V, 


cent of our time on mathematics. We 
were not taught for 24 hours a week. 
We read books for ourselves. 
ber reading about half of Jean’s Elec- 
tricity and Magnetism at this time, as 


I remem- 


vell as several books on differential equa- 
tions 

| have ample evidence, as editor ol 
The Mathematics Student Journal, that 
there are plenty of students in this coun- 
try who could do the same. The ablest, 
the most enthusiastic students present the 
simplest problem. They need not absorb 
any teaching manpower at all. The only 
A sadly 
over-organized educational system finds 
it hard to believe that some students, at 
least, can work without the assistance of 
a teacher. Colleges could help in this 
respect by making it clear that they 
would welcome students who have not 


obstacle is a psychological one. 


spent four years sitting in required classes, 
but who have attained a level of mathe- 
matical knowledge, by independent study, 
far in excess of the standard four-year 


course. 


Rote Learning the Central Issue 


I would like to conclude by returning 
to lower ground, and emphasizing the 
real nature of our present age. There 
is a kind of historical continuity from the 
earliest times to the year 1945. This is 
the age of rote learning. Societies are 
stable; conditions change slowly; you 
study the tradition of the elders and 
live by it. Human beings perform me- 
chanical tasks both physically and men- 
tally. That age has ceased to exist. 
Nothing now stays fixed. The engineer- 
ing you learn at college is out of date 
by the time you are fifty. The machine 
takes over everything that is mechanical. 
To quote Dr. Rosser on the particular 
question of computer coding: “There is 
considerable routine mechanical work in 
coding, and it should be relegated to the 
machine. I would be willing to gamble 
that you may wind up in the long run 
with the machine doing a great deal of 
the coding. This will leave to humans 
the part involving judgment and intel- 
ligence and the problem of saying what 
the problem is. This is going to put 
greater and greater emphasis on the com- 
bination of resourcefulness and a wide 
breadth of knowledge.” 

Judgment, intelligence, resourceful- 
ness: these are the essentials. How you 
achieve them is largely a matter of taste. 








What Does a Young Engineer Want from His Education 


and How Can He Get It? 


JOHN GAMMELL 


Director of Graduate Training, Allis-Chalmers 


Milwaukee, Wisconsin 


“The destiny of any nation 


} t 


the opinions of its young 


We have asked a number of young en- 
gineers what they believe their engineer- 
ing education should do for them. Many 
of them state the usual stereotype—to gain 
a knowledge of the physical laws of na- 
The im- 
plementation of this simple statement 


ture and a skill in using them. 


John Gammell received his bachelor 
of science and electrical engineering 
degrees in 1928 at The University of 
Washington, Seattle, Washington. He: 
reported directly to Allis-Chalmers in 
the same year and has been with the 
company almost continuously 
that time. For approximately three 
years during World War II, John 
was with the War Production Board 
in Washington as Chief of its Elec- 
trical Equipment Branch. Prior to 
assuming his present position with 
the company, he had been a graduate 
training student, a sales representa- 
tive with the Philadelphia Office of 
Allis-Chalmers and Supervisor of 
Sales Training. Mr. Gammell has 
written a number of articles and lec- 
tured extensively throughout the coun- 
try on matters concerning the recruit 

ment, training, and professional de- 
velopment of graduate engineers. He 
is a registered profe ssional engineer 

a member of the American Society fo: 
Engineering Education (Relations 

with-Industry Division), and 1955-58 
was the Treasurer for the national 
society; American Society of Mechan- 
ical Engineers; American Institute of 
Electrical Engineers; Wisconsin So- 
ciety of Professional Engineers, wher 

he nows holds the position of Presi- 
dent. He is active in various organ- 
izations and committees associated 
with engineering education and the 
professional development of coming 
generations of engineers. 
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John Gammell 


like the promotion of virtue, is important 
and difficult, but in this article we shall 
address ourselves to other areas and, we 
hope, arrive at a helpful conclusion. 

One young man listed a group of items 
and then ended with “My engineering 
education should allow me to communi- 
cate my results effectively.” He enlarged 
on this by saying, “In few instances are 
we asked to reach an engineering deci- 
sion for our own benefit but rather we 
relay the information to someone else. If 
results cannot be told clearly, the problem 
need not have been solved; time has been 
wasted.” Certainly an engineer is most 
careful in all his dealings to be accurate, 
but is he equally careful to be under- 
stood? Does he know how to get atten- 
tion and ke ep it? 
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Nov., YOUNG ENGINEER AND HIS 


Another young man, after some inter 
sting remarks, indicated that he placed 
: high value on his engineering education 
is an entering wedge into a good careet 
What could be more basic.than this? In 
ther words, my education should help 
ie get a good job. 

We are hearing much about prestige 
factors nowadays. A recently graduated 
engineer came up with the belief that his 
ducation “should provide assurance that 
1 career in engineering is worthwhile 
What 


ndeed, is any life without a feeling of 


ind something to be proud of.” 


isefulness? 

Along these lines we gathered an ad 
litional bit from a different source—th 
xact quote is: “The fact that a man is a 
graduate engineer gives him a certain 
mount of prestige among his friends 
ind in the community in which he lives.” 
Perhaps a deep-seated need which 
everyone has is to escape from boredom 
{ young engineer I know states it this 
vay: “Possibly, however, the most im 
portant reason a person becomes an en- 
gineer is the challenge it offers. The 
vork he does is not routine.” 


We have here four basic id 


Cas 

1. An engineering -educated man 
should be able to communicate 
wherein he is educated 


2. An engineering-educated man 
should find it easier to obtain a 
better job. 

3. An engineering-educated man 


should be secure in the importance 
of his calling. 

4. An engineering-educated man 
should have a better chance of es- 


} 


caping from routine and boredom. 


Common experience of recruiters would 
seem to establish a high validity for all 
of these observations. Students by and 
large tend to jobs which present them- 
selves as giving glamour, prestige, free- 
dom of action, attention by management, 
and a chance to hit the jackpot of fame 
or riches. They want an education that 
helps them acquire all this and the 
knowledge of natural laws and skill in 
their use is but a means to a satisfying 
end, 


EDUCATION 


Can we, under present world cond 
tions, give young men such an educa 
tion? Are we diverted too much by im 
mediate problems? As an example we 
seem more and more to regard our en- 
gineering education and perhaps all edu- 
cation as having for its prime purpose 
the keeping ahead of Russia. It is a 
good purpose, but is it enough? 

The Russians, for 


adopted a standard of education based 


instance have 


largely on technological prohcic ney and, 
to a certain extent, the U. S. A. seems 
to feel it must do likewise. This leaves 
the acquisition of a broad education 
vested in studies pertaining to the hu 
manities to the inclination of the individ- 
ual. An engineering school in four vears 
has no time for so-called culture 

It seems to me, then, that the crucial 
point here is to decide whether our na 
tional survival must depend upon highly 
developed scientists and _ technologists 
who, while seeking what the amenities 
and culture of life may bring, still know 
little or nothing of them. Unwittingly, 
many care nothing about them either 

Must our concern with Russia elim 
inate the deeper philosophies of educa 
tion? If not, how can we inculcate dur 
ing the period of formal education at the 
college a desire on the part of the student 
to continue his total development, to read 
broadly and participate in those profes 
sional and community activities that pro 
duce a man of status, a man who knows 
how to continue his technical growth but 
knows also how to fit to advantage his 
profession and himself into the life of his 
community. This kind of education will 
have to be carried on largely on his own 
time, if he can find such time during his 
college days. After college it must be 
attacked with purpose, if his real goals 
are to be attained. 

The Engineers’ Council for Professional 
Development's “First Five Years” pro- 
gram and its 6 points would seem to have 
an answer for all this. It is a postgradu- 
ate improvement program suggested by 


1. Career Orientation 
Continuing Education 
Professional Identification 

1. Responsible Citizenship 
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Selected Reading — these young men some help in continuing 

6. Self Appraisal their professional development through 

introduction of the ECPD ready-made 

Chis program includes much help toward program. They will do the rest, for as 

the realization of the hopes of young en- Bacon said: 

gineers. Freedom from insecurity; free- “The invention of young men is more lively 

dom from being considered a nonentity; than that of old and imaginations stream 
and freedom from boredom. Let us give into their minds better.” 


FORD FOUNDATION HONORS PROGRAM GRANT 


The Ford Foundation has awarded a grant of $700,000 to the Polytechnic Institute 
of Brooklyn to establish an honors program in science and engineering. Under the 
new program exceptional students will be able to receive a doctorate in six years of 
full-time study. 

In announcing the receipt of the Ford grant, Dr. Ernst Weber, Polytechnic 
president, noted that approximately 6% of the Institute’s September freshman class 
will be enrolled in the honors program. 

Under the new program, no strict dividing line is provided between undergraduate 
and graduate work. A common core curriculum, concentrating in mathematics, 
physics and the humanities, will be given to all honors students in the first two 
years. At the end of the second year, students will begin specialization in selected 
areas, including chemistry, mathematics, physics, astronautics, chemical engineering, 
civil engineering, mechanical engineering, or metallurgical engineering. 

Although the program is designed to educate research scientists and engineers 
from the freshman year through the doctorate, students will be awarded a bachelor of 
science degree at the end of the undergraduate portion of their studies. In addition 
to special curricula, the honors students will take part in seminars and special lectures 
given by visiting and foreign lecturers and will pursue faculty-supervised research 
projects early in the program. 

Dr. Weber noted that the honors program was designed for “the exceptional student 
whose full potential is not challenged adequately by the average college curriculum.” 

The Ford Foundation grant, which may be used over a five-year period, will allow 
the Polytechnic to release faculty members from normal teaching loads, to invite 
visiting faculty members from other institutions, and to award fellowships and loans 
for graduate students in the program. It will also enable the Institute to develop 
new syllabi and develop experimental laboratory equipment. 

Thirty-three of approximately 500 September freshmen have already been selected 
to take part in the program. All were at the top of their high school graduating classes, 
had excellent scores in the College Entrance Board Examinations, and were interviewed 
by the Honors Program Faculty Committee. 
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On the History of Kinematics of Mechanisms 


EUGENE S. FERGUSON 


Curator, Division of Mechanical and Civil Engineering 
United States National Museum, Smithsonian Institution 


Washington 25, D. C. 


The kinematics of mechanisms, which 
has recently become a popular field for 
scholarly investigation in the United 
States, has a lively and colorful history 
extending back more than 175 years. 

Machines of great ingenuity were re- 
corded in books and manuscripts in in- 
creasing numbers from the time of Leo- 
nardo da Vinci (1452-1519), and a vast 
if ill-assorted repertory of ideas for 
mechanisms existed by the time Watt 
commenced his important work, around 
the time of the American Declaration of 
Independence. James Watt, adding to 
this storehouse of experience his own 
peculiar genius for devising new com- 
binations, initiated a revolution in mech- 
anisms that greatly increased the capac- 
itv and capabilities of steam engines and 
that was soon to extend to machines of 
every description. With the execution 
f his designs in the capable hands of 
Matthew Boulton, his partner, Watt was 
able to give to the world large and com- 
plex machines that operated dependably 
and economically over long periods of 
time. 

This new concept of mechanisms took 
root in the mind of Gaspard Monge, one 
f the founders of I’Ecole Polytechnique 


This article is based upon Mr. Fer- 
ruson’s “Kinematics of Mechanisms 
from the Time of Watt,” which he 

ented on June 20, 1960 before a 
Mle h Int il é ngine ert ig session of the 
ASEE Annual Meeting at Purdue. 
The entire paper will be published 
as a part of Contributions from the 
Museum of History and Tec hnology, 
United States National Museum Bul 
letin 228. Recommended for pub 
lication by the Mechanical Engineer 
ing Division 


in Paris, in 1794, and the teaching of 
the principles of mechanisms to engi- 
neering students can be traced directly 
to his interest in the subject. Develop- 
ment of the ideas suggested by Monge 
was carried out by Hachette and by 
Lanz and Bétancourt, all scholars at 
Ecole Polytechnique. The 1808 synop- 
tic chart of Lanz and Bétancourt, exhibit- 
ing some 150 mechanisms on a single 
sheet, formed the basis for dozens of 
catalogs, dictionaries, and other com- 
pendia of “mechanical movements,” used 
by designers in France, England, and the 
United States over the next century and 
a half. 

Watt’s brilliant synthesis of his four- 
bar approximate straight-line linkage was 
followed shortly by the “parallel motion,” 
a combination of the straight-line linkage 
and a pantograph, which permitted a 
more compact configuration of his dou- 
“Though I am not 
over-anxious after fame,” he told his son 
vears later, “yet I am more proud of the 
parallel motion than of any other me- 
chanical invention I have ever made.” 

Having shown the world that a solv- 
able problem—that of tracing a nearly- 
straight line by means of a linkage em- 
ploving only pin joints—existed, Watt 
lived to see several other solutions to the 
problem and after his death in 1819 
manv more linkages were devised for the 


ble-acting engines. 


purpose of tracing a straight line. The 
urgent need for such a device, due 
to the absence of a satisfactory metal 
planing machine to make straight guides 
and adequate lubrication for a slider, was 
met by mid-19th century, but the quest 
for a more accurate straight-line linkage 
than Watt’s continued for another genera 
tion. Indeed, several papers on this sub- 
ject have appeared since 1950. The 
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most intensive work was done _ before 
1880 by the Russian P. L. Chebyshev, 
who conceived the ingenious scheme of 
compounding straight-line linkages, let- 
ting the output of one linkage be the 
input to another, thus decreasing the 
deviation from a straight line of the final 
output tracing point, and by a group of 
English mathematicians, including J. J. 
Sylvester and A. B. Kempe. 

The first exact straight-line linkage was 
described by Charles-Nicolas Peaucellier, 
a graduate of l’Ecole Polytechnique, in 
1873. News of its existence reached 
England by way of Moscow, for John 
James Sylvester was told about it by 
Professor Chebyshev when the latte: 
visited London late in 1873. 
Sylvester’s reaction to the news was in- 
tense and spirited, and within a few 
weeks he gave a lecture on “Recent Dis- 
coveries in Mechanical Conversion of 
Motion” at the venerable and justly fa- 
mous Royal Institution. 

The Peaucellier linkage was adapted 
by Mr. Prim, Engineer to the Parliament, 
to an enormous blowing engine that he 
was building to ventilate the House of 
Commons, and Mr. Penrose, architect 
and surveyor to St. Paul’s Cathedral, 
“put up a house-pump worked by a nega- 
tive Peaucellier cell, to the great wonder- 
ment of the plumber employed, who 
could hardly believe his senses when he 
saw the sling attached to the piston-rod 
moving in a true vertical line, instead 
of wobbling as usual from side to side.” 

Several alternatives to Peaucellier’s 
linkage were devised by Englishmen, 
and the whole subject was brought to a 
fitting climax in a popular lecture in 1876 
by A. B. Kempe, entitled “How to Draw 
a Straight Line.” 

Graduates of I’'fcole Polytechnique 
had earlier contributed many _ incisive 
ideas to the analysis of 
Remembered particularly is the 1834 
paper by Gaspard-Gustave Coriolis, in 
which was explained the nature of the 
acceleration that now bears his name. 

The academic development of kine 
matic analysis owes much to Robert 
Willis, professor of natural and experime 
tal philosophy at Cambridge University, 
who published in 1841 his book on Prin- 


Professor 


mechanisms. 
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ciples of Mechanism. Stating clear) 
the idea that the motions in a mechanism 
could be analyzed without reference ¢ 
forces that must be transmitted by its 
members, Willis was one of those wh 
prepared the way for the fundamental] 
and lasting work of the German, Franz 
Reuleaux, whose 1875 book Theoretische 
Kinematik was quickly translated int 
Italian, French, and English. The Eng. 
lish translator, A. B. W. Kennedy, added 
the law of three centers, known as Ken. 
nedy’s theorem, and Robert Henry Smith, 
professor of engineering at Mason Col. 
lege (now University of Birmingham, in 
England), presented in 1885 the graph. 
ical analytical procedures that he called 
velocity and acceleration polygons. By 
1885 nearly all of the tools for modem 
kinematic analysis had been forged. 

Engineering colleges in the United 
States were occupied until the late 1940's 
with extending, refining, and sharpening 
the ideas that were stated by Coriolis, 
Willis, Reuleaux, Kennedy, and Smith 
Original American contributions. to the 
kinematics of mechanisms have appeared 
only within the last dozen years. 

A Conference on Mechanisms, spon- 
sored by Purdue University and Machine 
Design, was inaugurated in 1953. Six 
conferences have been held thus far, in- 
cluding one in October, 1960, and re- 
sponse has been enthusiastic. Among 
other manifestations of current interest 
in mechanisms, the contributions of 
Americans to international conferences 
on mechanisms reflect the growing rec- 
ognition of the value of scholarly in- 
vestigation of the kind that can scarcely 
hope to yield immediately tangible re- 
sults. 

The proper role of rational methods 
the synthesis—design—of mechanisms is 
not yet clear. “While we may talk about 
kinematic synthesis,” wrote one of to- 
day’s leaders in the field, “we are reall 
talking about a hope for the future rather 
than a great reality of the present.” 
When the mental equipment and the en- 
thusiasm of scholars who are devoting 
their time to the problems of kinematic 
synthesis are considered, however, it is 
difficult to see how they can fail to pro- 
duce important new ideas 
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The Relationship of the Teacher's Knowledge of the 
Student’s Background to the Effectiveness 
of Teaching 


HORACE W. STURGIS 


\ssociate Registrar 
Georgia Institute of T ec hnology 
Atlanta, Georgia 


|. Introduction 

College teachers sometimes contend 
that they could do a more effective job 
ff teaching if they had more information 
ibout the backgrounds of their students 
In such instances, the term “background 
information” usually refers to data about 
the students’ previous training and ex 
periences and their current status. 

Expressions of this kind are also ofte: 
made in support of administrative policies 
which place limitations upon the size of 
classes. Usually, the specific point of 
contention is that whenever classes are 
increased in size, the teacher is less able 
to know the students as individuals and 
the consequence is that less effective 
teaching takes place. 

With enrollment trends indicating that 
there will be an increasing number of 
students enrolled in our colleges and uni- 
versities during the next several years, it 
is not unreasonable to expect that many 
colleges may be forced to increase the 
size of classes to accommodate this in- 
creased number of students. In anticipa 
tion of this situation, many educators are 
exploring the possibilities of closed cir- 
cuit television, teaching machines, and 
ther kinds of audio-visual aids which 
will permit instructional programs to 
function with larger student-teacher ra 
tios. 

If student-teacher ratios are increased, 
teachers will have larger numbers of stu 


Presented at the ASEE Annual Meet 
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dents in their classes and they will thus 
find it increasingly difficult to know thei1 
students as individuals apart from the 
group The question then arises, t 
what extent teaching effectiveness is re 
lated to the teacher’s knowledge of the 
personal backgrounds of the students. 

This discussion describes an investiga 
tion conducted to determine some meas- 
ures of the extent to which the effective 
ness of teaching is related to the teacher's 
knowledge of the student’s personal back 
ground. Although recognizing that ther 
are other criteria of teaching effective 
ness, it should be pointed out that thi: 
investigation was limited to the considera 
tion of only two such criteria: (1) th 
student ratings of the teacher and (2 
the achievement of the students 


Il. Design of the Investigation 


The investigation was experimental 


design and involved six groups of stu 


dents taught by three teachers in the 
School of Physics at the Georgia Institut: 
of Technology during one academic quar- 
ter. The specific course of study pursued 
by the six groups of students was the first 
course tl 
hich is required of all engineering stu 
dents enrolled in the Institute. 

Each of the three teachers taught tw 


uups of students. One of the tw: 


sophomore phvsics (mechanics 


W f 


groups taught by each teacher was desig- 
nated as an experimental group; the 
other group taught by each teacher was 


The si 


gle independent variable introduced int 


lesignated as a control gr up 
the experimental situation was the teach- 
ers increased knowledge of the personal 
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backgrounds of the students. Except would be an effective use of the back. the 
for the effects of this variable, the class- ground information for one teache ‘j 
room and laboratory experiences of all would not necessarily be an effective use teac 
the students included in the investigation of the information for another teacher of t 
were assumed to have been identical. In Fort 
other words, all other variables related Basic Hypotheses: Studies preliminan stud 
to the classroom and laboratory proce- to the investigation had indicated that tiga 
dures were assumed to have been either there is no significant correlation betwee; of a 
equated or held constant under controlled the achievement of students and thei stru 
conditions. ratings of teachers. For this reason, jt low! 

Student Participants: The students in was assumed that there were two inde. juds 
cluded in the investigation were those pendent hypotheses basic to the in. with 
who through the normal registration pro- vestigation: peri 
cedures of the Institute were assigned to . : fai 
the sections taught by the participating 1. Students will give their teacher S 


higher ratings whenever the students are 


teachers. Even though random sampling men 
: ; taught by teachers who have an ip. 
techniques could not be employed in 7 oor: an re: thro 
. . crease nowledage oO > person ac . 
the selection of the students, it was as ste thee ost ”s — oe tion 


grounds of the students. Coll 


sumed that the samples of students in- “ : 
I 2. Students will make greater achieve. 


cluded in the investigation were ran- cati 
- . ae ae ment whenever the students are taught mn 
domly and independently drawn from ae ho | Jers: 
‘ “—. xy teachers who have an_ increased 
their respective populations. This as — ee ee the 


knowledge of the personal backgrounds tt 


sumption was believed to be reasonably 
of the students. 


valid since the number of variables in was 
the registration procedures which gen of t 
erally determine the section to which a III. Procedures thei 
student is assigned are so many that it The procedures in the investigation urec 
would be most unlikely for the samples involved the introduction of the inde. gint 
to be significantly different from samples pendent variable and the securing of the It 
selected at random. criterion measures of teaching effective. in a 
Designation of Groups: Although it ness. tain 
was not possible to randomly select either Background Information: The infor. ther 
the teachers or the students, it was pos- mation about the personal backgrounds assul 
sible to randomly designate which of each yf the students in the experimental stud 
teacher’s two groups of students would groups consisted of: (1) a transcript of the 
be an experimental group and which each student’s college and secondary the 
would be a control group. This random school record and (2) a personal data the 
designation was accomplished by tossing questionnaire filled in by each of the stu- suce 
a coin. dents in the experimental groups at the nd 
Basic Assumptions: Two of the as- beginning of the investigation. of t! 
sumptions basic to the _ investigation The questionnaire was a means of othe 
were: furnishing the teachers with informatior pose 
about the student’s family background effe 

1]. If was assurned that any teacher his home community, his marital status inde 
who was interested in participating in his own family, his college residence, his witl 
the investigation would increase _ his hobbies and special interests, his extra- and 
knowledge of the personal backgrounds curricular activities in both high school in a 
of his students if given an increased and college, his goals in life, his field of T 
amount of information about the stu- specialization, his financial status as a ning 
dents. student, his part-time employment, some “ure 
2. It was assumed that the participat of his personal problems, and his phys- the 
ing teachers would use their knowledge ical condition. The questionnaire thus teri 
of the personal backgrounds of the stu provided the teachers with a muel tion 
dents in a variety of ways and to varving greater than normal amount of informa- he 


degrees. Thus, it was assumed that what tion about the personal backgrounds of part 
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the students in the experimental groups. 

Teacher Ratings: The ratings of the 
teachers were secured through the use 
of the GeMia Tech Faculty Evaluation 
Form which was filled in by each of the 
students at the conclusion of the inves- 
tigation. The evaluation form consisted 
of a list of twenty-five criteria with in- 
structions to the students to use the fol- 
lowing set of values in expressing their 


judgments ot the teacher's effectiveness 


with reference to each criterion: 5 (su- 
perior), 4 (very good), 3 (good), 2 
fair), l (poor). 


Student Achievement: The achieve 
ment of the students was measured 
through the use of the Mechanics Sec 
tion of the Cooperative Phy sics Test for 
College Students published by the Edu 
cational Testing Service, Princeton, New 
lersey. This test was administered to 


the students at the beginning and again 


hee : ae 
it the end of the investigation. Thus, it 
was possible to express the achievement 
of the students in terms of the gains in 


their knowledge of mecl 
ured by the differenc 


ginning and endir 7 scores 


nic S aS me€as- 
s between their be 
yn the test. 

It was realized that the students’ gains 
in achievement could be affected by cer 
tain variables other than the 
themselves. The three variables 
assumed to be most directly related to the 


teachers 
such 


students’ gains in achievement were: l 
the students’ kn ledge of mechanics at 
the beginni f the investigation. 2 
the general motivation of the students to 
suce 1 n the i de ( endeavors 
1 (3) the general scholastic aptitudes 
of the students. It was recognized that 
ther variables existed, but for the pur 


poses of the investigation their combined 
] 


effects were assumed to be random. i.e 





ndependent and normally distributed 
vith zero means and common variances 
ind thus having no effect mn the gains 
n achievement of tl students 


The measures of the students’ begin- 
ning knowledge of mechanics 
ured through the first 
Physics Test. The cri 


f the students’ 


WeTe Se@- 
administration of 


the Coope rative 


terion mea motiva 

tion were X] ECE j in terms of their 
I lastic point race prior to the 
rhiety itj stigat | 


to 


STUDENTS BACKGROUND 
measures of the general scholastic apti- 
tudes of the obtained 
through the use of the American Council 
on Education Psychological Examination 
which was administered to each of the 


students were 


students included in the investigation. 


IV. Analysis of the Data 

The analysis of the data involved the 
testing of the two hypotheses basic to the 
The first hypothesis was 
concerned with the student ratings of the 
teachers; the second hypothesis with the 
In each 
analysis of the data was con- 
with the differences be 
veen two methods of instruction: (1) 


investigation. 


students’ gains in achievement. 
Cast, the 
cerned primaril 


the experimental method, in which th 


teachers possessed an increased amount 
1f information about the personal bacl 
g nts and (2) the con 
trol method iich the teachers did not 


possess an increased amount of informa- 


1 } 
grounds of the stude 


lm WV | 


tion about the perso! il backgrounds of 
the students 


Teac her beat : 
studs nt ratings of the 


ine analysis of the 
teachers was made 
by employing analysis of variance meth- 
ods. Through the use of a factorial de- 
sign in the variance, it 
possible not only to study the effects of 
the teachers and the methods of instruc- 
tion, but also to determine the 
icance of the interactior 
teachers and the 


Stud nt Ac hic bement 


analysis of was 


signit- 
between thi 
methods of instruction 
The method 
employed in analyzing the gains in 
ichievement of the students was basically 


the same as the method used in the analy- 


sis of the ratings, ie., the analvsis of 
riance However, since the magni 
tudes of th ins in achievement were 


related to the 


issumed to have been 
] ' 


tudents’ hola point iverages, their 
holasti ptituds ind their beginning 
knowledae f mechanics t was neces- 
S that the students’ actual gains in 
hievement be ad ed for the effects 
of these three variables before analyzing 
ither the teacl r the method effects 
In tl I t, tl inalvsis of the gains 
i hie ( t diff red ry the analvsi 
| I 0 
3 ] thods of Iression 
{ lj the student 
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TABLE 1 


ANALYSIS OF VARIANCI 
TEACHER RATING 
Experimental Mean 
Control Mean 


39558 
3.8039 


Teachers 2 5 

Methods 1 

Interaction 2 

Residual 258 
) 


Total 


19 | 11.6945* 
26 6.7913* 
0.2591 
57.8411 | 0.2242 

64.7237 


a) 


* Significant at the 1% level 


actual gains in achievement (ending 
scores minus beginning scores) for the 
effects of the three concomitant variables 
and then to study the adjusted gains in 
achievement by using customary analysis 
of variance procedures. In effect, the 
procedure was a synthesis of regression 
methods and analysis of variance meth- 
ods—sometimes referred to as the analy- 
sis of covariance. 


V. Findings 

The findings in the investigation are 
summarized in two tables—one for the 
analysis of the ratings and one for the 
analysis of the gains in achievement. 
However, in order to interpret these find- 
ings a criterion measure of significance 
was applied to each of the observed oc- 
currences. The minimum criterion meas 
ure which was established for the pur 


EN 


TABLE 


(ANALYSIS OF VARIANCI 
Experimental Mean 


OF 


Overall Regression Effects 
Differences in the Regressiot 
Effects 15 
Total Regression Effects 1 
Teachers 
Methods 
Interaction 
Residual 


Total 21 


13.3523 


THE STUDENTS’ 
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poses of the investigation was an F-ratj 
of such magnitude that the probability 
of the occurrence being due to sampling 
errors would be one chance in a hundred 

Teacher Ratings: As shown in Table ] 
the students in the combined experimen. 
tal groups rated the teachers higher thar 
did the students in the combined con. 
trol groups. This difference in the rat. 
ings was found to be significant at th 
1°% level. In other words, according to 
these data, students will give their teach. 
ers higher ratings whenever the students 
are taught by teachers who have an in. 
creased knowledge of the personal back. 
grounds of the students. 

Also, as shown in Table 1, not onh 
was there a significant difference in the 
ratings due to the methods of instruc 
tion, but there were also significant dif. 
ferences in the ratings of the individual 
l'urthermore, according to the 
findings in the investigation, no signif. 
icant level of 


teachers. 


interaction was found t 
the meth. 
ods of instruction. This absence of a 
significant interaction was interpreted t 
mean that the teacher differences and 
the method differences were independent 
of each other. 
Student Achiet 
the 


achievement are 


exist between the teachers and 


ement; The results of 
analysis of the students’ gains ir 
in Table 2 
These findings show that the students i 


contained 
the combined experimental groups mad 


significantly greater gains in achievement 


than did the students in the combined 


GAINS IN ACHIEVEMENT 


Control Mean-—-11.2218 
1.880 ©264 626.8421 25.4948* 
436.4100 29.0940 1.1833 
2,316.9364 128.7187 5.2352* 
427.5649 213.7825 8.6949* 
245.1021 245.1021 9.9687* 
151.8694 75.9347 3 O884 
4.720.7309 4 S871 


7 862.2037 
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control groups. Therefore, according to Vi. Conclusions 
these data, students will make greate: 


According to the findings in the in- 
vestigation, the students not only made 
significantly greater gains in achieve- 
ment, but also rated their teachers sig- 
nificantly higher as instructors when the 


achievement whenever they are taught 
by teachers who have an_ increased 
knowle dge of their personal backgrounds 

The findings also show not only that 
there was a significant difference be- teachers possessed an increased knowl- 
tween the methods of instruction, but edge of the personal backgrounds of the 


that the re were also s gnificant differ students. On the heals of these Madiaas. 
ences in the gains in achievement of the . 


Raccorggy ag: it was concluded that the effectiveness 
students taught by the individual teach- of teaching, as measured in tecma of ttn 
ers. Howev i WE e the interaction be- dent achievement and student ratings of 
tween the teachers and th methods of the teacher, is to a significant extent de- 
instruction was not significant, the find- pendent upon the teacher's knowledge 
ings were interpreted to mean that the of the student’s personal background. 


differences due to the methods of instruc- It is recognized that the findings in 
tion were not dependent upon the teacher the investigation were: Hmited te tx 
variable. r study of the student ratings of only three 

It sh wuld be further P inted out that teachers and the achievement of only six 
according to the findings in the investiga groups of students in a single field of 
tion, the variations in the gains in study (physics). Nevertheless, the high 
achievement which were due to the over- levels of significance which were found 
all regression effects of the three con- for the difference in the ratings of the 
comitant variables were found to be teachers and for the gains in achievement 
highly significant (see Table 2). In other f the students suggest that similar find- 
words, the magnitudes of the students’ ings might be expected if such an in 


vestigation were to be repeated not only 
in physics, but also in other fields of 
study. To say the least, the findings in 
the investigation certainly provide evi- 
dence to support the need for further 


actual gains in achievement were d« 
pendent upon the students’ point aver- 
ages, scholastic aptitudes, and beginning 


knowledge of mechanics. Thus, the ad- 


justment proce dures added to the validity study of the relationships between the 
f the tests of significance of the dif- many functions of the teacher and the 
rerences be tween the two methods of tear her’s ky wiledge yt the personal back- 
teaching grounds of his students. 
NUCLEAR STUDIES AT RENSSELAER 
Rensselaer Polytechnic Institute, Th N. Y.. has announced creation of a new 


academic department devoted to graduate-level teaching and research in nuclear 
engineering and science. 

Dr. Clayton O. Dohrenwend, who as Provost of the Institute is in charge of its 
academic programs, said the department will be known as the Department of Nuclear 
Engineering and Science. It became operative July 1. 

It will administer the expanding physical facilities of Rensselaer’s present nuclear 
programs, including the Linear Accelerator Research Laboratory and Sub-critical 
Reactor Laboratorv. These, with other facilities, will constitute the Rensselaet 
Nuclear Engineering and Science Center 








Schizophrenia in Engineering 


HOMER H. GRANT 


Associate Dean, School of Engineering, University of Southern California 


As rates of change of modern science 
and engineering increase, confusion re- 
garding the real meaning of engineering 
and the engineering profession also is 
growing. 

I am reminded of the fable of the seven 
blind men trying to describe an elephant. 
You may recall that the blind man grasp- 
ing the tail thought the elephant looked 
like a rope; the leg, a tree; the side, a 
wall, and so on. None envisaged the el- 
ephant. In a way each of us may be like 
the blind men. The engineering profes- 
sion needs to make a greater effort to pic- 
ture clearly the engineering “elephant” as 
a guide to its future. 

With the increased use of engineers 
for fundamental scientific research, the 
engineering profession is developing a 
type of schizophrenia, used here in the 
lay sense of meaning split personality. 
The advent of Sputnik has further com- 
pounded the problem by emphasizing 
science. 

Although the engineering profession 
Appears superficially to be stronger and 
more important than ever before, it is 
actually facing a crisis which, left un- 
resolved, may result not only in down- 
grading engineering but in seriously 
weakening the future strength of the 
Nation. 

What are some of the reasons for this 
strange state of affairs and what correc- 
tive actions must be taken to avoid such 
disastrous eventualities? 


The Traditional Role 


The traditional role of engineering has 
been to turn the developments of the sci- 
entist in his laboratory into mass prod- 
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ucts for the use of mankind. Forty years 
ago this was a relatively simple concept, 
Rates of change were leisurely. The sci- 
entist stayed largely in his laboratory, 
The engineer restricted himself primarily 
to design and development, and to the 
more active pursuits evolving therefrom. 

Two distinct types of men character- 
ized science and engineering. The scien- 
tist was usually dedicated to exhaustive 
micro-investigation of extreme minutia 
in a very narrow field on the fore-front of 
knowledge, frequently a field of his own 
particular interest and choosing. On the 
other hand, the engineer had to meet and 
solve a wide diversity of problems. 
Usually these problems were in, or re- 
lated to, his own field but were not of his 
own choosing. The engineer was ex- 
pected to produce definite results within 
a given time period. To do this he called 
not only on his basic theoretical and ex- 
perimental training but on broad experi- 
ence, ingenuity, and a developed intui- 
tive characteristic known loosely as engi- 
neering judgment. He practiced largely 
in fields of macro-investigations where 
theorv needed to be accurate enough only 
for a desired result within general toler- 
ances of safety, reliability, durability, and 
cost. 

These facts were recognized as late as 
May, 1959, by President Eisenhower's 
Science Advisory Committee: 


“The word ‘diversified’ should be empha- 
sized, for individuals labeled ‘engineers’ per- 
form a wide variety of tasks. . . . He is fur- 
ther distinguished from his colleagues in 
science in his constant concern to achieve 
an optimum design to meet the many and 
frequently conflicting criteria of perform- 
ance, reliability, efficiency, cost and _pro- 
ducibility. The associated synthesis, 
analysis or design of an element or system 
are unique characteristics of engineering. 
... The profession of Engineering has thus 


Jri. Eng. Ed., V. $1, N November 19¢ 
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become one of the most important in mod 


em society. 


Gradually the demands for engineers 
spread from development and design into 
certain types of operations and manage- 
ment. This was occasioned not by the 
engineering profession but by the rising 
technical complexity of services and 
products, necessitating decision-making 
at ever higher levels by persons qualified 
by training to understand the technical 
implications of such decisions. For this 
reason Fortune Magazine could report 
several years ago that nearly half of the 
top three men in the 800 major manufac- 
turing companies of the Nation had been 
trained as engineers. Forty years ago 
most of these positions were held by ac- 
countants, lawyers, financiers, and self- 
made production men. 


Expansion in Research 


With the advent of World War II and 
later the cold war, the Nation undertook 
a tremendous expansion of applied re- 
search and production requiring super- 
precision methods, often utilizing rela- 
tively new and unknown materials. 
Owing perhaps to the lack of applied sci- 
entists, the spectrum of engineering rap- 
idly expanded into fields of applied re- 
search approaching basic research. In turn 
many scientists were drawn to fill needs 
in engineering, blurring traditional dis- 
tinctions in the research and development 
spectrum. Note, however, that this ex- 
pansion has not relieved engineering of 
its responsibilities in other areas. 

Engineering education rapidly girded 
to meet the needs for increasing levels 
of technical attainment, as well as in- 
creasing numbers of engineers, a process 
continuing at an accelerated pace. Ap- 
plied scientists appeared on the staffs of 
engineering colleges, infusing a healthful 
cross-fertilization. Unfortunately, but nat- 
urally, in many instances they brought 
narrow viewpoints concentrated almost 
entirely on the basic research portion of 
the engineering spectrum, with little un- 
derstanding or interest in engineering as 
a profession serving the public and con- 
forming to a code of ethics. 

Engineering licensing laws, now effec- 


tive in all states, were originally drawn 
to protect the public from unqualified 
persons offering to practice as profes- 
sional engineers. Although still in proc- 
ess of evolution, these laws do not relate 
primarily to the research part of the en- 
gineering spectrum. Professional regis- 
tration as a criterion for engineering fac- 
ulties is declining rapidly as emphasis on 
basic research increases. Without at- 
tempting here to assess the desirability 
of this trend, it would seem the profes- 
sional engineering societies and the engi- 
neering teaching profession should give 
greater consideration to definite objec- 
tives and courses of action for engineering. 

To drift inadvertently into a situation 
which will determine the future of engi- 
neering by default would seem to be in- 
excusable. Even now many uninformed 
persons see no reason why a school of 
engineering should not be headed by a 
pure scientist. The sign of professional 
recognition for the scientist has long been 
the research doctorate (the Ph.D.), 
whereas for the engineer it has been pri- 
marily the license to practice as a Pro- 
fessional Engineer, consulting status, and 
salary. Availability of government funds 
for fairly fundamental applied research, 
and the need for research men in indus- 
try, have led to the development of such 
research organizations in engineering 
schools, and to the need for young men 
with the Ph.D. on engineering faculties. 
In my opinion this should benefit the 
profession when the Ph.D. is in engi- 
neering, or when an interest in training 
engineers exists even though the Ph.D. 
is in science. The benefit is not so tangi- 
ble when a faculty member is truly in- 
terested only in training applied scien- 
tists, or is primarily interested only in 
research per se 

Should the distinction between the ap- 
plied scientist and the engineer again be 
revived, or does the distinction no longer 
exist? Should engineering develop its 
own professional doctorate for those who 
do not wish to be primarily in highly 
basic research? Possession of a doctorate 
is beginning to be important in areas out- 
side of basic research. 

Medicine has long had its own doctor 
of medicine degree, which academicians 
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rank below the doctor of philosophy de- 
gree, On engineering faculties, posses 
sion of the Ph.D. degree sometimes en 
genders a reluctance to introduce doc 
torates of “lower rank.” Although such 
distinctions may seem preposterous to 
practicing engineers, the effect on the fu- 
ture of the profession can be serious. 

The situation in engineering today is 
not unlike that which would exist in 
medicine if research medical doctors sud- 
denly began to feel that research was 
the only important aspect of their pro- 
fession, and if the practicing medical 
physician was suddenly downgraded to a 
second class status. 

Even worse, the qualifications for en- 
gineering are in grave danger of being 
regarded as secondary to those for sci- 
ence, if indeed this has not already hap- 
pened. 

In high school counseling, where the 
future of engineering really lies, the 
brightest students are being urged to go 
into science. Such misinformed coun- 
seling can be the death-knell of engineer- 
ing, and in the future can greatly weaken 
the Nation. Counselors have often had 
some training in science but seldom in 
engineering: they mav be unduly influ- 
enced by the scientific aspects of Sput- 
niks, forgetting the engineering aspects. 

For a strong Nation we must have 
strong and coordinate science and engi- 
neering. The interest of students in par- 
ticular types of activity must be deter- 
mining, not relative intellect. To do 
otherwise is to say that all bright students 
should be scientists regardless of personal 
interest. 
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Toward a Solution 

What should the engineering profes 
First, it 
should increasingly apply its own meth. 
ods of engineering analysis to a greater 
extent at both bottom and top profes. 
sional society levels to determine clearly 
what its future should be. Steps taken 
so far have been inadequate. Imagine 
the legal protession allowing either scien- 
tists or labor unions to determine its fu. 
ture by default. Second, it should take 
additional organized steps to see that its 
objectives are realized. Third, the engi- 
neering teaching profession through the 
American Society for Engineering Edu- 
cation should assist vigorously in the 
overall effort by implementing a strong 
grass-roots organization. It should then 
try to eliminate the confusion in its own 
thinking. The problem is too complex 
for a small group of men at the top alone 

A first step might also be to counter 
the public statements of certain persons 
that engineering is still plodding along 
with the methods of thirty years ago, 
Such statements may be made by the 
uninformed, or for internal consumption 
to prod and stir discussion. In either 
event, released to the general public, 
they do great harm to engineering; and 
they are not true. Good engineering 
schools attempt to evolve with the times 
in accordance with their own ideas as t 
how they may best serve the profession 
and the Nation, realizing that the pattem 
of engineering education today deter- 
mines the engineer of tomorrow.  Clarif- 
cation of objectives by the profession it- 
self would help the process materially. 


sion do about these proble msr 





PATTERSON PROVOST AT FENN 


As the first step in a reorganization of Fenn College’s administration, President G. 
Brooks Earnest has announced the appointment of William A. Patterson as Provost, 


the chief academic officer of the College. 


Patterson, who has been Dean of the School 


of Engineering since 1953, will hold both posts until his successor is appointed. 
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What's Going On in ASEE 
ANNUAL REPORT OF THE SECRETRAY OF ASEE, 1959-60 


(Abridged to avoid duplication with other reports) 


The purpose of the Secretary’s Report 
has been to present, in one place, a brief 
account of his activities as well as an ac- 
counting of what transpired during the 
ear in all phases of Society activities. 
Thus significant comments about finances, 
next year’s budget, the JouRNAL oF EN- 
GINEERING EDUCATION, ECRC, and ECAC 
are included even though such activities 
are covered in more detail in other re- 
ports. In addition, this report contains 
some recommendations for the future. 


l. Finances. The pro-forma_ state- 
ment indicates that the Society had a 
good year financially. The receipts of 
about $140,000 exceed the budget of 
$132,200 by about $7,800, due primarily 
to the increases in advertising income 
and interest and the recovery of wages 
and indirect costs from special projects. 
[The expenditures of about $130,000 are 
about $2,200 less than the amount budg 
eted and about $10,000 less than the in 
come. Because of this favorable bal 
ance, after the budgeted $5,000 is trans- 
ferred to the emergency reserve, it is 
recommended that a total of $15,000 be 
transferred to the emergency reserve, an\ 
needed additional amount to come from 
the unappropriated surplus now amount- 
ing to $9,210; any amount in excess of 
the needed $15.000 should go into the 
unappropriated surplus. 

One new aspect of financing was the 
nvestment of temporarily surplus funds 
n U. S. Treasury Bills. 


because dues income is great early in the 


This is possible 


ear and expenses relatively uniform 


throughout the year. The funds for spe- 
ial projects are handled in the same 
manner, Interest in the amount of $2,- 
702.50 was earned in this way. Indirect 


ists from special projects accounted for 


an income of $1,110 and “recovery of 
salaries” of $2,270. 

2. Audit for 1958-59 
pro-forma statement it was anticipated 
that there would be a minimum deficit 
of $2,000. This did not materialize due 
to “conservative estimates” and the trans- 


In last vear’s 


fer of funds from special projects in ac- 
cordance with contract or grant provi- 
sions. The net income for the year was 
about $116,800 and expenses were about 
$116,000 (including $5,000 for the emer- 
gency reserve), leaving a net operating 
income of about $800. 

3. Budget for 1960-61. The proposed 
budget of $140,860 is about $8.700 or 
6.5% greater than for the current year. 
Most of the increase in income is from 
idvertising and dues income, the same 
percentage increase being used for both. 
Che increased expenditures are primarily 

rr increases in salaries and wages, the 
JOURNAL OF ENGINEERING EDUCATION, 
and officers’ travel. 
tion to the emergency reserve remains the 
ime as in the past, $5,000, but the esti- 


The planned alloca- 


nated interest on investments also is al- 
cated to the emergency reserve. 


4. Membership 


a. Individual. During the fiscal year, 
to June 13, a total of 952 new members 
joined the Society, bringing the total 
nembership as of that date to 9,529, the 
highest on record. After the appropriate 
lrop action on members the total will 
be 9,369. 4 study of the number of 
new members for a given year relative to 
the total number of members listed in 
the next Yearbook indicates that the 
“net gain factor” is 0.57. In other words 
deaths, resignations, and drops counter- 
balance about 439, of the number of 
new members. Some comparative sta- 
tistics for the past few years follow: 


Tr 


N November 196 


g. 2 
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ia] 
Individual members (Yearbool 7,548 
New individual members 639 
Life members 23 
Resignations 07 
Deaths 51 
Delinquent one year’s dues 352 
Delinquent two years’ dues (to be 266 
dropped 
Address unknown 64 
Applications to be approved! 85 
Individual dues income $53,343 


' Included in ‘New Individual Members 


These figures indicate that the increase 
in individual dues of $1.00 per member 
caused no appreciable unfavorable reac- 
tion, although the number of delinquents, 
resignations and life members all are 
higher than for the past four or five 
years, 

The membership drive again was con- 
ducted through the YET Section Repre- 
sentatives and the institutional repre- 
sentatives they selected or which were 
otherwise designated. The results lagged 


Feb. 56 Feb. 5 
Active 148 152 
Industrial 110! 131) 
Associate 
Affiliate 29 39 


! Industrial and Associate not separated 


greatly during the first half of the year, 
but continued prodding late in the year 
brought good results. Each member in- 
stitution was requested to report the 
number of full-time faculty members and 
the number belonging to ASEE. About 
one-third of the institutions replied, re- 
porting that an average of about 50% 
are members of ASEE. 
leges of engineering, as well as in indus- 
try and in technical institutes, there still 
is a large potential of new members and 
an effective drive again 
should be planned. It is recommended 
that a different plan be used next year. 
The efforts of Divisions to bring into the 
Society the leaders in their areas who 
ought to be members are still spasmodic. 


Thus, in our col- 


membership 





ENGINEERING EDUCATION 51—No. ? 
7,450 8.067 8.753 9 120 
855 1,059 969 95? 
26 18 25 45 
210 129 184 214 
16 39 51 61 
304 362 118 520 
164 155 160 211 
12 31 4 35 
8 39 12 5? 
$54,127 $58,483 $62,169 $73,580 


b. Institutional. No organized efforts 
to promote any kind of institutional mem- 
bership were made. It was hoped that 
both industrial and associate member- 
ships could be expanded, but in the 
former case valid reasons prevented the 
naming of a chairman who could serve 
long enough to get a plan under way, 
and in the latter case the committee just 
didn’t function. The trends for the past 
few years are indicated by the Yearbook 
totals given below: 


SR Feb. 59 Feb. 60 Tune 13, 1960 
52 154 155 158 
32 147 180 184 
9 9 16 15 
4] SO 69 a2 


The number of industrial members re- 
signing during the year is 3, and 5 have 
dues unpaid for 1959-60; last year the 
figures were exactly the same. A study 
of the costs of the benefits received by 
various members was started, with the 
objective of an ultimate revision of the 
dues for institutional members; they are 
unchanged since 1956-57, prior to which 
they were $15 per year. 


5. Subscriptions. Information on sub- 
scriptions to the JouRNAL OF ENGINEER- 
ING EDUCATION annually is given to ma- 
jor subscription agencies, both domestic 
and foreign, and this must be the reason 
for the continued steady increase in the 
Compara- 


number of paid subscriptions. 
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tive figures from totals in the Annual Re 
ports for the past three years are 1958 
132; 1959. ..497; 1960. . .565. 

6. Publications. The production of 
the JOURNAL OF ENGINEERING EDUCATION 
has been systematized so that it continues 
to be in the mail during the first half of 
the appropriate month. The Yearbook- 
Directory still causes some trouble, but 
studies are being made to overcome it. 
The total number of pages printed dur- 
ing the year, exclusive of advertising but 
including the 72-page final report of The 
Committee on Development of Engineer- 
ing Faculties, is 908. Papers still are 
coming in at a rate which permits the 
selection of about one out of five papers 
for publication. The Editorial Commit- 
tee is functioning satisfactorily. Few pa- 
pers will be carried over to next year 
without a decision regarding their dis- 
position. 

The regular publication of the Nuclear 
Engineering Education Newsletter con- 
tinued under the sponsorship of the 
Atomic Energy Commission. 

New Publications during the year are: 


l. Engineering Faculty Recruitment, 
Development, and Utilization 
ECRC Research Review—1959 
Do You Need More High Quality 
Ph.D. Engineers? (A brochure de- 
scribing industrial fellowships. ) 


Co to 


The responsibility for the editing and 
publication of the ECRC Research Re 
view has been transferred from the Secre- 
tary of ECRC to the Editor of the Jour 
NAL, and the promotion and sale of copies 
has been transferred to the Secretary of 
the Society. A total of 553 copies have 
been sold to June 13. It is recommended 
that the cost be increased from $2.00 to 
at least $3.00 per copy in order that in- 
come more nearly equal the cost of print- 
ing, which is almost $5,000, and in orde1 
that ECRC’s financial position be en- 
hanced. 

7. Advertising. ‘The amount of ad- 
vertising in the JouURNAL OF ENGINEERING 
EpucATION increased 27.1% from a total 
of 162.5 pages for last year to 206.5 
pages. This is the largest total numbe1 
of pages since 1954-55. This increase 
is greater than what was budgeted, and 
indicates that the direct mail promotional 


campaign is bringing results. The big dif- 
ference between current advertising and 
that of five to ten years ago when it 
averaged about 225 pages is the amount 
of equipment advertising by industry. 
Currently 859% of the book publishers’ 
advertising and 92 of the industrial 
advertising are by institutional members. 
Despite the increase in advertising in- 
come of $4,500, advertising income still 
pays for only about two-thirds of the 
cost of printing the JounNAL. Getting 
the two equal thus still is an objective 
of the future, and it means that extensive 
promotional efforts to increase the amount 
of advertising must continue. 

8. Office Staff. The addition of a 
half-time Assistant Secretary for the aca- 
demic year was of inestimable value. 
Without that help the Visiting Engineers 
and the Summer Institute programs could 
not have been administered without much 
other work suffering extensively. As it 
is, some services have been improved 
and some things previously undone were 
accomplished. 

Planning time for the Secretary still 
is the biggest problem. The amount of 
daily correspondence, particularly that 
which can be classified as “public infor- 
mation,” continues to increase; this year 
the marked increase was in the technical 
institute area. The Secretary again was 
relieved of his one-quarter time teaching 
assignment in order to administer the 
ASEE-AEC Summer Institute program. 
The continued cooperation of Professor 
T. J. Dolan, Head of the Department of 
Theoretical and Applied Mechanics, is 
sincerely appreciated. A_ preliminary 
analysis of the time of the entire head- 
quarters staff indicates the following dis- 
tribution of effort: 


i al 
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9. Office Equipment. The continued 
need is for an easy to-operate machine 
to produce 15 to 75 copies of letters and 
reports. To reduce the amount of mimeo- 
graphing, to get better copy and to re- 


duce the amount of work in the office, ’ 


the multilith facilities of the University 
of Illinois stenographic pool have been 
used to an increased extent. Some 
mimeographing and folding also has been 
done in the Publications Office of the 
College of Engineering and its addresso- 
graph plates are used for news releases. 
This time cooperation is sincerely ap- 
preciated. 

10. Office Space. There is a real need 
for better quarters for the Assistant Sec- 
retary. It is believed this can be ar- 
ranged on a temporary basis for little 
cost. The College of Engineering, which 
has jurisdiction over the former residence 
housing ASEE, has been requested to 
consider certain alterations to permit 
more effective use of the space and to 
redecorate the interior. 

11. Travel of Headquarters Staff. 
During the year 47 meetings and con- 
ferences were attended by the Headquar- 
ters staff. It should be noted that the 
nature of the Secretary’s travel includes 
several “planning conferences,” some- 
thing that has been increasing during the 
past two years. Also, not all travel re- 
quired payment by the Society. 

12. Public Relations. Some of this 
work, particularly as it applies to news 
releases, gradually is being absorbed by 
Society headquarters and less and less 
dependence is being placed on the Chair- 
man of the Public Information Commit- 
tee. It is believed this is a good trend, 
but how far it can go, and how fast, is 
a big question. The preliminary analy- 
sis of time allocations of the entire office 
staff indicated that more than one per- 
son’s full time in services, about $8,000 
in salaries, which is about 18% of the 
total of salaries paid, already is devoted 
to what can be called public relations. 
Time-wise this is the fourth largest of 
the nine categories of work listed in 
Article 8; dollar-wise it is the largest. 

13. Industrial Fellowships. The Leeds 
and Northrup Foundation’s fifth three- 
vear fellowship was awarded to North 
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Carolina State. The Committee pre. 
pared a brochure and it was distributed 
widely to industries and deans of engi 
neering. No additional fellowships re. 
sulted, but at least one substantial pros 
pect was uncovered, 

14. Summer Schools. Three Summer 
Schools were sponsored by Divisions, 
all in connection with the Annual Meet- 
ing at Purdue, as listed below: 


a. Industrial Engineering Division. 
June 18 and 19 
“Frontiers of Industrial Engineer- 
ing” 

b. Electrical Engineering Division, in 
cooperation with the Relation with 
Industry Division and the Profes 
sional Group on Education of th 
Institute of Radio Engineers, Jun 
23 and 24 
“Workshop on Solid State Elec- 
tronics” 

c. Industrial Engineering Division, in 
cooperation with the American So- 
ciety of Tool Engineers, June 24 
and 25 
“Metal Processing” 


15. Mid-Winter Meetings. The usual 


three were held, as listed below: 


a. Relations with Industry Division, 
College-Industry Conference, Wash- 
ington University, St. Louis, Mo 
January 27 and 28 
“The Young Professional Engineer 

Our Mutual Responsibilities” 

b. Cooperative Education Division, 
Georgia Institute of Technology, 
February 1] and 12 
“The Edison Foundation Report on 
the Study of Cooperative Educa- 
tion” 

c. Engineering Graphics 
Missouri School of Mines, January 
20--23 

16. Special Projects. a. Humanistic- 

Social Research Follow-Up: G. A. Gul- 
lette, Chairman. The project will come 
to a close with the publication of the pa- 
pers from last year’s Summer School in 
the JouRNAL OF ENGINEERING EpuCca- 
rion. The funds remaining in the proj- 
ect will be used to pay for the printing 
of the papers as “extras” to a regular 
issue. 


Division, 
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bh. Survey of Technical Institute Edu 
ation: K. L. Holderman, Chairman 
The final report was published as “The 
Technical Institute in America” by G. 
Ross Henninger. It was published by 
the McGraw-Hill Book Company as onc 
of the Carnegie Series in American Edu- 
cation and is sold only by McGraw-Hill 
4 supplemental grant of $1,731 was r 
ceived from the Carnegie Corporation to 
complete the project 

c. ASEE-AEC Summer Institutes on 
Nuclear Energy: Nuclear Committee 
The six jointly sponsore d_ eight-week 
summer institutes and the attendance at 


ach are: 


Basic Cour 

] North Carolina State and Oak 
Ridge National Laboratory 21 
Purdue University and Argonne 


National Laboratory 


+ 


Advanced Courses 
3. Advanced Radiation Effects 
Theory and Experiment, Univer- 
sity of Michigan 
4. Special Nuclear Studies, Argonne 


National Laboratory 16 
5. Intermediat Reactor Physics 
North Carolina State ‘ 


Technical Institut. 
6. Pennsylvania State University and 
Argonne National Laboratory 19 


Total 10 


The number of attendees is considerably 
less than expected; only 136 applied 
The number attending last year was 128 
The backgrounds of all applicants were 
reviewed by selection committees to be 
sure those selected were qualified to 
handle the particular subject matter at 
the intended level. Plans are under way 
for additional programs next year, some 
possibly of shorter than eight-weeks’ 
duration, particularly for teachers with 
experience in the nuclear area. 

The Nuclear Committee also made ex- 
tensive evaluations of the Summer Insti- 
tute and the AEC Equipment Grant pro 
grams; they will be presented at the 
Annual Meeting and later published. 

d. Nuclear Energy Education News- 
letter: Nine issues were mailed to about 
1600 people who requested being placed 


on the mailing list. The text for all issues 


; prepared by Professor V. E. Bergdolt 
f Purdue University; the Society head 
quarters maintains the mailing list. 

e. Technical Institute Book: S. C. Hol- 
lister, Acting Chairman. No _ progress 
was made because the Secretary of the 
Society has not collected material for 
the Awards Procedure Committee. About 
$5,000 is in the fund. 

f. Development of Engineering Facul- 
ties. H.L. Hazen, Chairman. The final 
report of the Committee was published 
in the May issue of the JouRNAL oF EN- 
GINEERING EDUCATION as well as in sep- 
arate form. A direct report to the So- 
ciety constituted the program of ECAC’s 
General Session at the Annual Meeting. 
4 grant of $16,000 was received by 
{SEE from the Ford Foundation to sup- 
port the Tau Beta Pi Opinion Study that 
Professor H. A. Foecke is working on 
as his doctoral thesis during the year 
1960-61. 

g. Research on the Teaching of En- 
gineers. The proposal has been redrafted 
and discussed with representatives of the 
Ford Foundation, but no agreement has 
been reached. The annotated bibliog- 
raphy on research in teaching prepared 
by the U. S. Office of Education has 
been received and appropriate portions 
are being published in the JouRNAL o1 
ENGINEERING EDUCATION 

h. Evaluation of Technical Institute 
Education: C. C. Tyrell, Chairman. A 
proposal has been approved for presenta- 
tion to a foundation for support. It is 
hoped financing soon can be arranged. 

i. Objective Criteria for Nuclear En- 
gineering Education: Glenn Murphy, 
Chairman. A contract with the Atomix 


Energy Commission for $35,400 has been 


signed. The joint committee, with the 
American Nuclear Society, has been ap- 
pointed and an organizational meeting 


iS he Id ot th se atter ling the An al 


Meeting. 


j. Visiting Engin Program: C. C. 
Chambers, Chairman. The program has 
been extended to January 1, 1961. Five 
visits were made during the spring and 
reliminary arrangements have been 


| 
made for the remainder during the fall. 
\ proposal to extend the program beyond 


January 1, 1961, was submitted to the 
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National Science Foundation during the 
summer. 

k. Pan-American Congress on Engi- 
neering Education: EJC, ECPD, and 
ASEE. Engineers Joint Council, on be- 
half of itself, the Engineers’ Council for 
Professional Development, and ASEE, 
received a grant of $11,350 from the 
National Science Foundation for a mu- 
tually agreed upon team of five to pre- 
sent papers at the Pan-American Con- 
gress in Buenos Aires. The Secretary of 
the Society received a grant from the 
Ford Foundation in order to officially 
represent ASEE and to be able to ac- 
cept the invitation of the State Depart- 
ment to spend a month consulting with 
the National University of Paraguay re- 
garding its engineering program. 

1. Survey of Undergraduate Equip- 
ment Needs: R. J. Grosh, Director. A 
contract is being negotiated with the 
National Science Foundation for a quick 
survey of the undergraduate equipment 
needs. Four other societies are making 
a similar survey in order that NSF can 
determine the magnitude of the problem 
and decide on a future program. 

m. Salaries and Income of Engineer- 
ing Teachers: This is a repetition of what 
was done in 1958 and 1956, jointly with 
the Engineering Manpower Commission 
of the Engineers Joint Council. A pro- 
posal for a grant will be submitted to 
NSF. 

n. Other Co-sponsored Programs: Dur- 
ing the year the Society served or agreed 
to serve as a co-sponsor, without financial 
responsibility but with the right to ap- 
point a representative on the planning 
committee, of the following programs: 


1. Cooper Union Conferences on Civil 
Engineering Education 
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Mechanical Engineering Laboratory 

Instruction 

3. Engineering Design Education Con- 
ference 

4. Nature and Properties of Materials 
Summer School 

5. YET Summer Institute 


17. Intra-Society Relationships. The 
planning for the Annual Meeting pro- 
grams was by far the best of any for the 
past six years. Few Divisions and Com. 
mittees needed to be prodded. The 
greatest current deficiency is getting the 
various units of the Society to submit 
reports to the appropriate vice presidents, 
The second greatest deficiency is in get- 
ting those responsible for mid-winter 
meetings and summer schools to submit 
program information in time to be pub- 
licized in the JouRNAL OF ENGINEERING 
EDUCATION. 

18. Appreciation. The fine coopera- 
tion of the national officers, the head- 
quarters staff, section and division offi- 
cers, and committee chairmen is hereby 
acknowledged. The desire to work for 
ASEE is truly phenomenal, and it can 
be said in all sincerity and truthfulness, 
“For the people had a will to work.” 
Without that spirit on the part of the 
membership this annual report could not 
contain the record of achievements it 
presents. To all who did their share, and 
for their enthusiasm and tolerance, an 
expression of appreciation is extended. 
Those who worked made this a good 
year, and it is sincerely believed that the 
fine spirit now existing in ASEE will 
make next year even better. 


Respectfully submitted, 


W. LEIGHTON COLLINS 
Secretary 





NEW SCHOOL AT PURDUE 


Purdue University announces the merger of the Division of Engineering Sciences 
and the School of Aeronautical Engineering to form a new school to be known as 
the School of Aeronautical and Engineering Sciences, effective July Ist. An Aero- 
Space Sciences Laboratory has been established for graduate research. Dr. Harold 
M. DeGroff will be Head of the new school and Director of the Laboratory. Dr. E. 
A. Trabant, Head of the Division of Engineering Sciences, had previously resigned 
to become Dean of Engineering at the University of Buffalo. 
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Candid Comments 


This section is open to comments 


engineering education in general. 


n articles in the JouRNAL or on 
Send comments to the Editor, JouRNAL 


OF ENGINEERING EpucaTIoN, University of Illinois, Urbana, Illinois. 


The Chronology of Subject Matter 

No serious engineering educator will 
deny the importance of stressing the 
fundamental tenets of a particular engi- 
neering subject. For is it not true that 
all engineering problems require for their 
solution only the application of these few 
and simple principles? The problem and 
the principles are conveniently thought 
of respectively as a structure, and the 
building blocks of which it is comprised. 
The logical way to build a structure is to 
pile one block on the other, ergo, the 
logical way to teach comprehensive en- 
gineering problems is to first present with 
complete detail and rigor the engineering 
principles, and create mastery thereof by 
the student. For students with above 
average engineering aptitude, this ap- 
proach ultimately pays the best divi- 
dends. I submit, however, that tech- 
niques of teaching must be selected ac 
cording to the ability of the students, and 
that for students below average, the 
rigorous fundamental approach is not 
the most effective way to teach a given 
amount of subject matter. Unfortunately, 
there is usually no segregation with re- 
spect to student ability in most engineer- 
ing schools, thus forcing instructors to 
choose a single approach which is aimed 
toward the average student in the class. 
It is interesting to note that grade schools 
do recognize levels of student ability by 
dividing a given grade into different sec- 
tions, in which the subject matter is cov- 
ered at various rates and with various 
degrees of thoroughness. 

It can well be argued that we should 
not cater to below average students since 
this leads to lower engineering school 
standards. However, the American phi 
losophy does not permit disregard for 
poorer students. Secondly, there must 
always be a gradation of abilities, regard- 
less of how hich the lowest level is It 


can be assumed, therefore, that a spread 
of student capability will always exist. 

The engineering teaching approach 
has been shifting rapidly toward the 
more rigorous, building block method. 
At the same time, however, engineering 
students have not cooperated by entering 
college with greater maturity. The shock 
usually experienced by students in their 
transition from high school to college is 
therefore becoming more and more se- 
vere. I believe this is a contributing fac- 
tor to the increased number of drop outs 
and decreased enrollment in the engi- 
neering colleges in the past several years. 

We can hardly deny that physics stu- 
dents reach a higher level of mathemat- 
ical and physical sophistication in four 
vears than do most engineers. Yet if we 
examine the undergraduate physics cur- 
riculum, we find that physics and mathe- 
matics are begun on a much less elegant 
level than they are for engineers. Sub- 
ject matter is repeated two and three 
times at different philosophical levels. 
Clearly, although quantum mechanics is 
a fundamental building block in physics, 
no attempt is made to lay that particular 
block until the building is at an advanced 
stage of erection. 

[ appeal to engineering teachers, then 
to reconsider the question of chronology 
in our engineering courses. Presentation 
in an order which appears to experienced 
engineers to be simple and beautifully 
logical, is not necessarily appreciated by 
young students of the average variety. 
We must exercise patience and introduce 
students to physical concepts by the more 
classical, descriptive methods before elab- 
orating on a more rigorous level. From 
a viewpoint of mathematical logic, one 
derives the most general relationships 
first, then reduces the formulation to spe- 
cial eases by neglecting various terms in 


the general equations. However, ped- 


\ 
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agogically it is more desirable in most 
cases to go from the specific to the gen- 
eral. Certainly our understanding of the 
physical laws of nature has developed 
historically in this sense. 

In conclusion, I wish to propose that 
we consider the segregation of students 
according to their intellectual maturity 
so that classroom methods may be used 
which are the most suitable for each 
group. Failing this, I wish to sound a 
note of caution to engineering educators 
to beware that their own level of sophis- 
tication does not blind them to the real- 
ities of the average student’s ability to 
appreciate the rigorous mathematical 
niceties. We are in real danger, not of 
having the proverbial “too little—too late’ 
of World War II, but of giving the stu- 
dents “too much—too early.” 


E. E. Drucker 

Associate Professor of 
Mechanical Engineering 

Svracuse University 


Computers in Engineering Education 


The group of articles on “Computers 
in Engineering Education” in the June 
1960 issue of the Journal was tremen- 
dously stimulating. They provided a 
wealth of ideas and of practical experi- 
ence about the impact of computers on 
engineering education. Yet when I 
finished reading these articles a second 
time, I had the nagging feeling that an 
important aspect of the impact of com- 
puters had not been covered. Then it 
dawned upon me that each article—even 
those which paid the greatest attention 
to the interdisciplinary effects of com- 
puters—had tended to treat computers 
(or information processing) as something 
special: that is, as a distinctive technical 
specialty. However, computers and in- 
formation processing techniques are also 
the results of evolution, and are them- 
selves evolutionary agents operating upon 
current developments. Their effects upon 
the mainstreams of engineering develop- 
ment, particularly the development of 
large-scale systems, can and do go far 
beyond the well-recognized impact of 
the computational and mathematical cap- 
abilities they make available. This evolu- 
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tionary viewpoint and the potential ad- 
vantages of a rapprochement of computer 
education and the mainstream of elec. 
trical engineering education were not, 
I believe, given their due. 

The rapid acceptance of computers as 
mathematical and business data process- 
ing tools and the consequent explosive 
growth of the computer field has tended 
to set computers off as a distinct tech- 
nical field or specialty. This occurred 
quickly before their areas of fundamental 
unity and similarity with more conven- 
tional areas of electrical engineering were 
fully recognized and exploited in the 
“core” courses of most electrical engi- 
neering curricula. Thus it has frequently 
happened that specialized computer 
courses provided the only contact many 
students have had with computers and 
information processing concepts and tech- 
niques. I have no argument with treat- 
ing computers or data processing as a 
specialty. The approach is valid and 
useful both in industry and education. 
For example, it leads directly to such 
useful (and proven) ideas as the “inde- 
pendent” computer facility available to 
all departments of a company or univer- 
sity. However, working in computer re- 
search and development for the past four 
years I have come to believe that it is 
equally important to integrate informa- 
tion processing topics into the fundamen- 
tal development of electrical engineering 
concepts in education. These informa- 
tion processing topics can often act like 
leavening agents, stimulating the produc- 
tion of new and distinctly improved ap- 
proaches to conventional electrical engi- 
neering problems. 

Lest one think that the existence of 
this leavening effect is idle speculation 
unsupported by actual experience, let me 
cite the case of large-scale communica- 
tions systems. The explosive increase 
in requirements for machine-to-machine 
data transmission (as contrasted to hu- 
man-to-human communication) is today 
causing a major upheaval in communica- 
tions. For example, in three years the re- 
quirements for data transmission jumped 
trom virtually nothing to about \% of the 
total communications load for the U. §$ 
Army's worldwide Army Command and 
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\dministrative Network (ACAN The 
increased requirements for rate of trans- 
mission and accuracy are swamping con 
ventionally designed systems. As a re- 
sult it has been necessary to evolve new 
approaches, concepts and techniques to 
solve the problems. Statistical transmis- 
sion techniques, the use of error detect- 
ing and correcting codes, the use of com- 
puters for data reduction prior to putting 
information into communications links, 
etc. are becoming practical realities rather 
than interesting theoretical possibilities. 
Central offices (switchboards and comm- 
centers) which use computer techniques 
and even stored program computers as 
their control elements are being experi- 
mented with, and communications sys- 
tems designers are turning more and 
more to both special purpose and general 
purpose computers as means of solving 
complex problems of routing, crypto- 
graphic directory 
maintenance, etc. 

New equipment developments are also 
beginning to blunt the distinctions be- 
tween communications and data process- 
ing equipment. The U. S. Army’s 
FIELDATA program makes no distinc- 
tion between them, using common codes, 
interconnection characteristics, and even 
common equipment to perform either 
communications or data processing func- 
tions. The Army’s UNICOM plan for 
global communications even envisions 
automatic data processing service centers 
associated with each major central office 
of the communications system. The U.S 
Air Force has similarly recognized the 
importance of integrating communica- 
tions and data processing information 
systems in the establishment of the new 
Command Control Development Division 
of the Air Research and Development 
Command. A key objective of this new 
organization is to integrate the various 
communications and data processing sys- 
tems under Air Force development. Here 
too there are individual projects in which 
communications and data processing op- 
erations are so closely intertwined that 
they are difficult to separate, for example 
Project 465L, the Strategic Air Command 
Control Systen Lest that one think 
that this tendency t 


system assignment, 


integration is limited 


to the armed services, one also finds th« 
Bell System actively experimenting with 
the use of stored program computers to 
control telephone switching (See “An In 
troduction to the Bell System’s First Ele« 
tronic Central Office” in the Proc. East- 
ern Joint Computer Conference, 1958). 
If information processing and com- 
puter techniques were drawn into the 
mainstream of electrical engineering edu- 
cation, the approach would be completel 
compatible with the major historical 
trends in the development of electrical 
Historically the early con- 

cern of electrical engineering was with 
the conversion of energy from other 
forms into electrical energy, with the 


engineering. 


transmission and distribution of energ 
in electrical form, and with its control 
and reconversion for ultimate utilization. 
Thus about the time of World War I elec- 
trical engineering attention was centered 
upon “power,” that is, the generation and 
distribution of large amounts of electrical 
its conversion to mechanical en- 
ergy in motors, its conversion to heat en- 
ergy in furnaces, its conversion to light 
for illumination, etc. However, by grad- 
ual evolution as World War II ap- 
proached, the center of attention grad- 
ually shifted towards “communications” 
where the electrical energy was used as 
a means of carrying information. Since 
World War II and the emergence of 


. . ] 
more sophistic ited communications tech 


energy, 


niques and equipments, servomechanisms 
and electronic computers, there has been 
a distinct tendency for electronic equip- 
ment to coalesce into ever larger and 
more complex communications-electronics 
systems. Large communications systems, 
air defense systems, missile ground con- 
trol systems, and many others are becom 
ing so complex that it has become in- 
creasingly difficult for system designers 
to keep track of the individual circuits in 
their systems. Naturally they have tended 
to lump larger and larger sub-assemblies 
into “black boxes” which they treat as a 
unit, and they have concentrated more 
and more of their attention in system de 
sign upon the flow and control of in- 
separate entity 
from the control of energy to and within 
ee a eg 


formation almost as a 


these same 





To engineers working in such an en- 
vironment the tools of information theory, 
statistical signal analysis, Boolean logic, 
computer organization and programming, 
and a whole host of new techniques as- 
sociated with information concepts have 
assumed a place of importance equal to 
or greater than the more traditional top- 
ics of electrical engineering. Moreover, 
to people working in this environment 
the sharp dividing line tacitly assumed 
by many educators to exist between com- 
munications and data processing just 
does not exist. After all, a very signif- 
icant proportion of the equipment in a 
modern communications system (particu- 
larly equipment in central offices and 
multi-channel communications terminals ) 
is best described as information handling 
equipment, while an equally significant 
proportion of the equipment and opera- 
tions within data processors is used in 
performing simple transfers of informa- 
tion from place to place within the data 
processing system. Thus to these engi- 
neers the distinction between “communi- 
cations topics” and “data processing top- 
ics” is at best an arbitrary matter of 
convenience and at worst a considerable 
nuisance. 

The increasing importance of informa- 
tion topics, including information process- 
ing topics, as a coherent area for study 
has been recognized by some educators 
and has been the basis for some rather 
startling and thought-provoking sugges- 
tions. The report by the Electrical Sci- 
ences Committee in the ASEE “Report 
on the Engineering Sciences 1956-1958” 
has, for example, advocated complete re- 
organization of electrical science curric- 
ula into an energy processing portion and 
an information processing portion. Among 
those educators with a less predominately 
electrical viewpoint one frequently hears 
the suggestion to create a separate “In- 
formation Processing Department” within 
universities, presumably following the 
lead of the independent or quasi-inde- 
pendent computation centers adopted so 
successfully by many universities. Such 
radical approaches are thought-provok- 
ing, but revolutionary changes in cur- 
ricula and organization are often neithe: 
feasible nor desirable. What is needed 





136 JOURNAL OF ENGINEERING EDUCATION Vol. SI—No, 2 


by most universities is something more 
evolutionary which achieves the desired 
result without the disadvantages of such 
a sharp break with the past. 

Over a period of years most univer. 
sities have successfully negotiated an 
evolutionary transition from “power” ori- 
entation to “communications-electronics” 
orientation by absorbing the necessary 
communications-electronics topics and ex- 
amples into their “core curriculum” 
courses. The pace has been deliberate. 
too leisurely in some cases, but the re- 
sults have usually been successful. Con- 
trast this to the tendency of many uni- 
versities to segregate all information 
processing topics into special computer 
courses. No wonder the commonl 
taught survey of digital and analog com- 
puters is often considered so important 
and successful. It is often the only ex. 
posure many students get to information 
processing topics. Yet, by its very na- 
ture, such a course is usually a special- 
ized course designed to give the student 
an awareness of the computer as a math- 
ematical and computational tool and, 
perhaps, some appreciation for the elec- 
trical circuit and logical design tech- 
niques required for computers.  Cer- 
tainly one can make a strong case for 
such an orientation of this course. Every 
engineer, electrical or otherwise, should 
be given an opportunity to familiarize 
himself with the capabilities and limita- 
tions of computers as tools for mathe- 
matical computation and with general 
concepts of their organization and con- 
struction. Yet there is an equally press- 
ing need not satisfied by many univer- 
sities. Most engineers, particularly if 
they are electrical engineers, will some 
day be associated with the design, opera- 
tion or development of assemblies for 
large-scale systems such as communica- 
tions systems, surveillance systems, mis- 
sile systems or some type of process con- 
trol or weapons system. These engineers 
should be given an opportunity to famil- 
iarize themselves with the fundamental 
concepts and techniques for information 
handling and processing without discrim- 
ination whether these techniques arose 
out of communications practice or data 
Todayv it is too often 
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the case that only those arising out of 
communications practice are taught in 
the core curriculum. 

What should be done? I am sure 
there is no pat answer applicable to all 
cases. But I am equally sure that this is 
a topic intimately associated with the 
topic of “Computers in Engineering Edu- 
cation.” This aspect of some of the 
experiments going on in introducing 
more generalized information processing 
courses (which could be absorbed into 
the core curriculum) deserves consider- 
ably more attention and discussion. 


WituiaM F. LueBBert 

Captain, Signal Corps 

Department of Electrical Engineering 
United States Military Academy 


The Human Approach 


[ have been receiving your periodic 
news releases to education editors, rela- 
tive to the need for more students and 
teachers in the engineering fields. While 
I agree with you that the need is quite 
real, I have become increasingly con- 
cerned at the lack of one (to me, at 
least) important element in all your re- 
leases. As I read in your June 24th re- 
lease about Dr. Carl W. Borgmann’s ad- 
dress, I thought at last it had appeared; 
but, from your quotes of his speech, he 
by-passed the point, too. 

I refer to the great need for educating 
engineers in the humanities, as well as 
in the disciplines of math, science and 
Nowhere in 
your releases have I seen positive refer- 
ence to this need; vet I see almost daily 
evidence of its absence in engineers with 


the technological subjects. 


whom I come in contact. Let me tell 
you about two of these—different in age 
background, alma mater, 
particular field—but each with the same 
lack of humanit\ 
governmental units with which I have 


been closely associated through mv work 


religion and 


Both serve on quasi 


so I have frequent and penetrating con 
tact with them. 

One is a graduate of an engineering 
field other than the one in which he is 
presently employed. He is young, the 
father of several children, tall, pleasant 
looking, married to a good looking voung 


13 


woman, active in a church whose Amer- 
ican roots date back to some of our 
Founding Fathers, and an extrovert. Let 
us call him Bill. 

The other teaches engineering in a 
highly respected institution of higher 
learning. He is small, middle-aged, the 
father of two children, married to a 
woman who has given unstintingly of 
herself to important community activities. 
He is a member of one of the major 
Protestant church groups in the U. §&., 
and an introvert. Let us call him Sam. 

Two men—different in every respect— 
except in their total disregard of people. 
It is more than a lack of understanding 
or appreciation of their fellow man; it is 
l complete absence of the knowledge 
that their fellow man exists, as a human 
To both Bill and Sam, people 
are objects to be manipulated—when and 
where it will serve their individual pur- 
pose. I have seen both, on various occa- 


being. 


sions but independently, in effect denv 
the right of another person to gather facts 
and draw a conclusion from these facts, 
because the fact-gathering method and/ 
or the conclusion did not coincide with 
theirs. Each demands absolute accept- 
ance of his conclusions—with no ques- 
tions asked—simply because he is “an 
engineer” and trained in such things, 
where no one else outside the profession 
Each reserves the right 
unto himself to question, probe, tear 
down, disparage and reject another’s fact- 
finding, intelligence; 
each, however, is above reproach. 

Truth has no real meaning for either 
of them. I have heard each of them 
make statements of belief or policy (have 
even seen it in writing) which each has 
later—when it was expedient—denied as 


is so trained 


conclusions and 


having ever existed. 

One observer has called them “walk- 
T call 
them amoral. Yet, if one should speak 
to them about their behavior in terms of 
their religious backgrounds, they would 
be immediately affronted and indignant; 
himself a_ religious 


. Ls _» 
ng and breathing computers. 


for each considers 
man 

You may sav that this is only two out 
of hundreds: I use these two as examples 
of these hundreds. for I have seen their 
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counterparts in many areas of my life in 
newspaper work—among Catholics, Prot- 
estants and Jews. I speak of these two 
because the damage they are doing to 
their fellow men is greater because of 
their positions in their communities’ 
quasi-governmental groups, than many of 
these others whom I know. 

The teacher is the one who worries me 
most, for I have nightmares about the in- 
fluence he can have on his young stu- 
dents. Bill is in no such broad position 
to pass on his concept of the immutable 
supremacy of engineering methods and 
of the obligation of non-engineers to 
obey, unquestioningly, the engineers’ de- 
cisions; to accept, unquestioningly, the 
engineers’ conclusions and recommenda- 
tions. 

Having a college-age son of my own, 
I know how impressionable these youths 
are, how easy it is to brainwash them 
with “superior” propaganda. Unless they 
are given the insight into what John 
Donne expressed as “No man is an is- 
land, entire of itself’; unless they truly 
come to understand that the effect on 
other people of what they do is the first 
and most important consideration in their 
future course of action on this earth, we 
are building another race of supermen, 
bent on imposing their superior will and 
knowledge on the rest of the world. Un- 
less they come to truly believe that our 
system of government has devised insti- 
tutions to serve men—not for men to serve 
the institutions—what kind of voting cit- 
izens will they become? What will hap- 
pen to our governmental institutions as 
many of them take their places as officials 
of these governmental institutions? 

Your releases have spoken of the need 
for passing on our engineering know-how 
to the underdeveloped countries of the 
world, to help them solve their social 
problems. But are not PEOPLE the 
victims of these problems; is not the basic 
purpose of solving these problems to 
improve the lot of the PEOPLE of these 
countries? Yet, unless these engineers- 


to-be are helped to see this relationship, 
have their sights raised bevond the slide 
rule, the equations and the drafting 
board, the end will have no relationship 
to the means, their own perfection as en- 
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gineers and the perfection of the engi- 
neering approach to problems will be. 
come irrevocably implanted in their re. 
ceptive minds. 

I do not mean to imply that all engi. 
neering education is bad, or lacking in 
the humanities. I know other engineers 

in various fields—who have a warm, 
sincere, outreaching approach to other 
people. But I have checked the back. 
ground of some of these, and have found 
that theirs were the “different” engineer- 
ing educations; i.e., one man studied at 
a church-related college where religion 
was a required course for everyone. 
Now, I am not suggesting in the least that 
all engineers should have to take religion 
I merely state this fact as an illustration 
of “above and bevond” training—for one 
can hardly study religion without dis- 
covering that people are important as 
human beings. 

In other cases, these “different” engi- 
neers frankly admit their “mechanical” 
courses, and credit strong family influ- 
ence, earlier training, non-engineering 
courses which they elected to take, and 
like factors as being the reason they are 
not the “walking and breathing com- 
puters” like Bill and Sam. 

You may well ask how these two, Sam 
and Bill, were able to get on their com- 
munities’ groups. Sam was appointed 
on his own record of having joined in 
active, articulate support of the prin- 
ciples espoused by the majority of the 
community for the continued improve- 
ment of the organization. Bill was 
elected on a strong platform, actively 
campaigned by himself and dozens of 
people who believed in him, promising 
many positive, needed improvements 
long desired by the citizens. Both have 
now repudiated much of what they said, 
and actually deny they said some of it. 
Do you see now why I say that truth 
has no real meaning to them? 

This is a long letter, and since I am 
critical, I should offer some suggestion 
for improvement. I have this to offer: 
integrate strong courses in the human- 
ities in the preparatory curricula of all 
fields of engineering. | say “integrate” 
because these courses are not isolated 
from the mainstream of the exact sciences 
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in any engineering curriculum. Their 
interrelationships sh uld be fully explored 
and every effort should be made to help 
the voung students understand this in- 
terrelationship. 

Consult the professors of political sci- 
ence, sociology, psvchology, human rela- 
tons and like fields, for their thoughts 
n this integration. Many of the prin- 
ipnles of the humat nities, like the prin- 
1 be taught with 
n such courses as ak and science 
By “teaching within” already-required 
courses, vou could reduce the necessits 
already- 


iples of economics 


for additional courses in the 
rowded engineering curricula. What 
I am suggesting is not new. Many in 
dustries and businesses are seeing the 
lack of education in the humanities ir 
their present personnel and are taking 
steps to close the gap \ telephone com- 
pany sends a number of executives back 
to college to study nothing but literature 
1 subject which, 
give the student insight into everv ¢ 


once understood cat 


tion of man, into man’s every need, a1 
which can develop in that student 
— — as he comes to under 
st stand er human beings. An engincer- 
a hires human relations consult 
ate to work with the firm’s executives 
A large steel company has been sending 


junior and senior executives to human 
relatior ; training sessions for several 
vears On the-iob courses in human re 
lations are given to foremen. to depart 


ment heads of various business firms; 
thers go to periodic on-campus courses 
at nearby institutions of higher learning 

Is it not wiser to give these young 
minds this necessary training along with 
their technical education, that thev may 
emerge full and complete men? Dean 
Butz has placed his accurate finger on 


the need to make our students ki ] 
edgeable in economics and government 
believe te hand in hand with that 
need, goes its ner parable twin, the need 
to make our students knowledgeable 
human relations. Dean Butz’ stat 
weakness in America of “a general 

rence to an or zed attempt to lit 
utput of worl factor ind = farm 

tt on  @ueloe “one 


wart that attempt—with a generation 


i 
ducated men. 


Sincerely yours 
An Epucation Eprror 


f 


P. S. Please do not write off this letter 
is “just two more instances of ‘unkept 
Neither of these 
men is a politician in any sense of the 


political promises.’ 


word: nor is either f their positions o1 
their communities groups a “political” 
position The se positions are important 


ouly as thev serve to bring out the con- 
total disregard people which 
is characteristic of these men 


tinuous, 


Defining Humanities 

While I quite agree with the sentiment 
of Baird W. Whitlock’s article (April 
1960) i.e. that engineers be educated, 
would be more than pleased if our friends 


ind all rom non rineering areas in 
this endeay ind esp ly those i 
h i ities,” wou d S d pe the 
areas This need not be too sp —o 
t could be in terms of what humanities 


r¢ Why are thev something separate 
or special rather than a reasonable ‘oth 
rea’ that students should be introduce 
to if they are t be educated and not 
ined onlv? 





xposure to a wide range of literatu 

sic, art and philosoph: ‘tt enough. 
You in be exp sed to those things out- 
side of universities if vou wish to be. 


But to be interested in listening to good 
music or reading outstanding literature 
there should be some basis for under- 
standing them. This latter providing a 
basis for understanding is the university's 
business, not merely requiring certain 
reading or listening to and reporting on 
specific subject matter 

Some of the most helpful ideas about 
the wholeness of life I obtained from an 
engineering professor who was himself 
1 member of the American Philosophical 
Society and who integrated philosophy 
into his techr » not be- 
lieve that one must b freed fren diane 


Lical courses I « 


ntal restrictior to be able to Secchs 
ind reveal life in its totalits In fact 
vhen anyone is released t mpletelv 
trom certain | ( limitat ons the f - 








dom obtained becomes license. It is 
dangerous to teach anything as a separate 
package, because it then takes on the 
aspects of panacea. 

To teach the totality of life with mean- 
ing, the teacher himself must be a “total” 
and a part of the whole. This certainly 
does not limit the teaching of totality to 
humanities professors, some of whom, as 
is the case with some engineers and 
others, may not be adequate to the task. 
I have been convinced long since that 
the philosophy about and the approach 
to any problem, theory or condition of 
life is more important than the tech- 
niques involved in its solution once the 
situations are recognized and put into a 
condition to be solved. Taking a series 
of observations or experiences and plac- 
ing them in an array which makes sense, 
and evolving the problem or problems 
presented requires understanding of, 
among other things, philosophy, imagina- 
tion, social understanding, economics, 
people reactions and many other things 
beside the technical understanding in the 
specific areas in which the experiences 
were had. 

I was intrigued by and here quote 
from something my secretary, Miss Kath- 
ryn Thomas, wrote about the reclamation 
resettlement experiment we have in Egypt 
under the title “A Layman Looks at De- 
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veloping People.” “It is a tremendously 
interesting experience to be a part of an 
organization that is bringing a new type 
of activity into existence. How ingenious 
it is, really, to look around at a com- 
pletely arid land—or for that matter a 
lake complete with bull rushes, fish, fish- 
ermen, hunters, duck blinds, etc.—and 
visualize fertile productive lands capable 
of supporting many thousands of new 
settlers. This of itself requires consider. 
able vision. However, there is ulti- 
mately more than the technical knowhow 
involved with irrigation and reclamation 
problems. . After these physical as- 
pects comes the singularly more particu- 
lar problem of the fellahine’s (Egyptian 
farmer) attitude toward what has been 
accomplished—the new settler’s approach 
to becoming a part of this new experi- 
ment.” 

Need any more be said about the im- 
portance of facts, ideas and experiences 
and an understanding of and ability to 
put them in their proper perspective 
when plans are being made for any phys- 
ical structure, a mass resettlement of peo- 
ple, or the various curricula in our sev- 
eral universities? 

Pau F. Kem 
Advisor to the Co-Directors 

of EARIS, U. S. Operations Mission 

to Egvpt 





NSF GRADUATE FELLOWSHIPS 


Applications are now being accepted in two National Science Foundation graduate- 
level fellowship programs: Cooperative Graduate Fellowships for the academic year 
1961-1962, and Summer Fellowships for Graduate Teaching Assistants, for the 


summer of 1961. 


by the participating institutions by November 4, 


Fellowships, December 9, 1960. 


Applications for Cooperative Graduate Fellowsips must be received 


1960; applications for Summer 


In both programs, individuals apply through the participating institutions for 


initial evaluation by local faculty committees, then forwarded to NSF. 


Panels of 


scientist-scholars appointed by the National Academy of Sciences-National Research 


Council perform final evaluation. 


At both levels of review and evaluation, as well 


as in the final selection of Fellows by the Foundation, ability is the sole criterion for 


granting of awards. 


The fellowships will be offered for study in the mathematical, physical medical, 
biological and engineering sciences, including anthropology, psychology (excluding 


clinical areas), and the social sciences. 


Application materials can be obtained from the Graduate Dean of any participating 
institution or from the Fellowships Section, Division of Scientific Personnel and 


9 


Education, National Science Foundation, Washington 25, D. C. 
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FOREWORD 


Phis collection of papers was_ pre 
sented in Pittsburgh at the 1959 ASEE 
Summer School sponsored jointly by the 
English Division and the Division of 
Humanities and Social Sciences. It is 
unfortunate that the printed words must 
lose much of the sound and stimulation 
that filled the large lecture room in the 
Cathedral of Learning and that none of 
us had the foresight to try to capture any 
of the lively discussion that the papers 
produced. 

What remains is nevertheless the core 
of that Summer School. It includes an 
assessment of the whole General Educa- 
tion movement by Lewis B. Mayhew, 
Stephens College, and a historical sum- 
mary of the development of the human- 
istic-social stem in engineering education 
by Edwin S. Burdell, President Emeritus 
of the Cooper Union. It records an 
analysis by George Gullette, North Caro 
lina State, of what has happened across 
the country in engineering schools since 
the appearance of the famous 1956 Re 
port on General Education in Engineer- 
ing, of which he was one of the principal 
architects. And it presents well stated 
cases for flexibility and for integration, 
two nominally opposed philosophies 
which have stirred us to debate for years 
prepared by Glenn Christensen and Wel 
ler Embler.® Finally, recorded here are 
descriptions of three specific programs 
which are chiefly the products of the re- 
cent fermentation and experimentation. 

Every educator interested in creating 


® These papers, “Chow Line or Cafeteria,” 
by Glenn Christensen, Lehigh University, 
and “The Integrated Program in the Hu- 
manities and Social Sciences,” by Weller 
Embler, The Cooper Union, have appeared 
already in the JourNat, the first in March 
1960, pp. 572-573, and the second in April 
1960, pp. 644-649. Both are included in 
the separately bound reprint of the collec- 
tion, which is available for 25¢ a copy from: 
W. Leighton Collins, Sec., The American So- 
ciety for Engineering Education, University 
of Illinois, Urbana, Hlinois. 


of general educatio; 
possible for his student engineers should 
find these papers interesting and chal- 
lenging. Even though no one should 
expect to find ready-made a solution t 
his special problems, everyone should 
reasonably expect to profit from learning 
what his contemporaries have thought 
and tried since the seminal Report o 
General Education appeared. 

Basically, then, this collection of pa- 
pers is a statement and analysis of some 
of the events in general education in En- 
gineering since 1956. It is an interim 
progress report designed to take a sup. 
plementary place beside the 1956 report 
but it is obviously not the last word 
As these papers show, the general educa- 
tion movement, which really started four 
or five decades ago, is still gaining mo- 
mentum—or perhaps strength would be 
a better term, since momentum implies 
a specific direction, and as yet no single 
direction of development has appeared 

It was precisely because of this con- 
tinuing movement and development that 
the planners of the Summer School felt 
the need of a pause for report and ap- 
praisal. Those planners, whose _prin- 
cipal oral deliberation occurred at New- 
ark College of Engineering on 31 Octo- 
ber 1958, were the following: Sterling 
Olmsted, RPI, Chairman; Warren Crater, 
Newark College of Engineering; George 
Gullette and Alvin Fountain, North Caro- 
lina State; Glenn Christensen, Lehigh; 
Weller Embler, Cooper Union; Star 
Cook, Penn State; and Frank R. Smith 
AF Institute of Technology. 

A special acknowledgment of gratitud: 
is due Paul Bryant, editor of the Jour- 
NAL, for his patience, consideration, and 
friendly cooperation in the preparation 
and publication of these papers. And 
Secretary W. Leighton Collins has ow 
thanks for his encouragement and for 
smoothing our access to the funds to help 
pay for this project. 


the best program 


FRANK R. SMITH 
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General Education—1959 


LEWIS B. MAYHEW 


Director of Resear h 
Stephe ns College 


Normally a paper on general education 
begins with a discussion of which par- 
ticular definition of general education is 
being considered. Rather than follow 
such a procedure, this paper will attempt 
to deal directly with a number of issues 
m the assumption that the dimensions of 
general education will be clearly implied. 

Before considering some of the devel 
ments in general education which have 
appeared within the last several years, 
several misconceptions about geiieral edu- 
cation should be corrected. The first of 
these is that general education is often 
confused in the minds of faculties of 
professional schools with the courses of 
fered by university departments of liberal 
urts and sciences And this misconcep 
tion has frequently been facilitated by 
the liberal arts faculties themselves. Ac 
tually the introductory courses in ps\ 
chology, chemistry, physics, literature, o1 
philosophy are no more general educa 
tion than is a course in materials testing 
or general engineering drawing. They 
are all specialized and typically taught 
either with a view to a vocational goal 
r to preparing students for more ad- 
vanced work in the same field which 
then leads to vocational skill. It is true 
that some such courses might, given a 
master teacher, provide some students 
with some of the values sought by gel 
eral education. Such a result, howevet 
is typically accidental and is not one of 
the primary purposes of the course 

This is not to contend that courses in 
the colleges of liberal arts are without 
value, The societv needs skilled his 
torians and political scientists as much 
as it does engineers and doctors. Courses 
n university colleges of liberal arts and 
sciences are admirably designed to pro- 
vide the training such spec ialists need 


Typically, however, they have not pro- 
vided for the liberal arts or general edu- 
cation needs of students who do not in- 
tend to specialize. These have demanded 
another kind of course. Some of the 
programs in general education offered at 
such places as the University of Minne 
sota or Michigan State were designed to 
provide these new courses. The fact 
that liberal 
equipped to teach them is demonstrated 


by the creation of separate divisions of 


arts colle ges are often poorly 


general education at such places as the 
University of Illinois. 


A second misconception is that general 


r liberal education is simply more the- 
ret il Or dee per expt rience in fields 


taving a direct relevance for specialized 


It is a fact that speciali red facul 


ties in engineering frequently consider 


fields. 


mathematics, physics, and chemistry as 
the most desirable liberal arts courses for 
their students. Professors in agricultur 
feel that biology and chemistry are of 
greatest worth, and professors in business 
see economics and psychology as being 
the courses they would like required of 
their students. Such a view completely 
misses the point and the nature of gen- 
eral education. If any courses designed 
for their liberalizing purposes were to 
be excluded from a_ professional cur- 
riculum, they should be those most like 
the training emphasized in the special- 
ized field. Thus, if one were faced with 
the difficult decision of eliminating some 
general courses from the premedical cur- 
riculum, they should probably be those 
concerned with the biological sciences 
Actually, if general education courses 
are properly conceived and constructed 
there would be virtually no over-lap be 
tween a general education course in nat- 
] sclence and specialiaed work i 


‘ 





144 


chemistry, botany, or zoology. The nat- 
ural science course should have value 
even for the science major simply be- 
cause of the broader vision which it al- 
lows students to have of science and be- 
cause at the present time most scientific 
workers are laymen in all fields of science 
except the one in which they are work- 
ing. However, in most specialized cur- 
ricula, such as engineering, the areas 
most closely related to the specialty 
should be the first to be denied students 
—not the last, as many presently argue. 

A third misconception is that general 
education courses should be judged by 
the same criteria used in assessing spe- 
cialized work. A number of general edu- 
cation courses have been criticized be- 
cause they did not give students a sound 
mathematical foundation or a thorough 
grasp of basic chemical theories or a 
solidly based knowledge of the physio- 
logical bases of psychological behavior. 
A number of critics have sought to elim- 
inate general education because it did 
not provide the kind of training introduc- 
tory courses in the discipline provided. 
General education courses were not in- 
tended to replace such introductory 
courses. They came into being to 
achieve certain broad objectives which 
were not being dealt with by any other 
part of the university curriculum. One 
could argue that if a general course in 
social science were doing an adequate 
job of preparing students directly for ab- 
normal psychology or advanced econom- 
ics or urban sociology, the course would 
likely be a failure with respect to its pri- 
mary mission. A course which tries to 
develop the facility of all students in 
dealing with the science materials which 
all Americans must encounter in their 
everyday lives does not have time to 
teach beginning algebra as well. Nor 
can its teachers side-step their responsi- 
bilities merely because many students do 
not have a good mathematics foundation. 
There are needs of all men, such as an 
acquaintanceship with science, an under- 
standing of current society, or an ability 
to employ leisure effectively, to which 
specially oriented courses can make a 
contribution impossible for any other 
part of the curriculum. These courses 
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should be judged by criteria relevant to 
their purposes. 

A fourth misconception is that general 
education can be achieved by any well 
taught course regardless of whether it js 
in a specialized field or a general one, 
Examples are mentioned of a course jp 
Old English which was liberalizing for 
all students, of a chemistry professor who 
showed students the interrelations of his 
field and all of human knowledge. And 
these examples are probably valid. But 
most teachers lack the ability and interest 
to do it. Further, even given an inclina- 
tion in the teacher to relate his special- 
ized work to all of human knowledge-to 
do so extensively may be a disservice to 
the specialized course. The professor of 
the course in building design might well 
concentrate his efforts in providing first- 
rate training in design instead of trying 
to do that and provide his students with 
@ general education as well. 

This is a dangerous doctrine and one 
susceptible of being misunderstood. For 
there are teachers who can accomplish 
both the specialized goals of their courses 
and a liberalizing function as well. Fur- 
ther, there are students whose minds can 
make the leap from the practical prob- 
lems of diet control in a Home Econom- 
ics course to broader concerns of all peo- 
ple. These should not be proscribed. 
However, it should be accepted that most 
of us are not so gifted that we can accom- 
plish two major educational tasks at the 
same time. Courses in general educa- 
tion are devices by which the normal 
range of professors can teach the normal 
range of students some of those facts, 
principles, methods, and appreciations 
which are needed by all men. 

A last misconception is that general 
education is a luxury which can be in- 
jected into the curriculum if there hap- 
pens to be room. If the requirements 
of the American Chemical Society have 
been met and students have a few hours 
of electives left, it won't hurt them to 
take a course in World Literature. The 
point should be emphasized that either 
general education has sufficient intrinsic 
value to command a respected place in 
a specialized curriculum or it has no 
value. If it is something which can be 
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taken or lef alone without significant 
results one Way Ol anothe r, i hy ruld bye 


cut out of the curriculum. 
Actually the needs which general edu 
cation seeks to meet are the most crucial 


nes modern man has. The death toll 
n American highways is not the result 
f lack of technical skills to make roads 
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riculum to an earlier form which concen- 
trates on courses within each of the more 
traditional academic departments. This 
has caused a feeling of defensiveness on 
the part of many who are active in gen- 
eral education. It has also caused the 
abolition of a number of the more experi- 
mental efforts which promised a healthy 
change. 

A fourth current characteristic is the 
fact that general education as a move- 
ment has become static. General educa- 
tion came into existence as a_ protest 
against the free elective system, prolifera- 
tion of courses, poor teaching, and an 
unconcern about interrelationships among 
areas of knowledge. It gained its force 
from this protest. Many of the chief 
documents in the history of general edu- 
cation, such as the statements of Robert 
M. Hutchens, The Harvard Report, or 
the Report of President Truman’s Cora- 
mission on Higher Education, are most 
eloquent in criticizing previous forms of 
education and their failures. Once some 
of the principal ideas of the movement 
gained wide acceptance, there was need 
for a more positive dynamic if general 
education as an intellectual movement 
were to be kept alive. Such a dynamic 
has not been identified by any appreci- 
able number of spokesmen. Thus gen- 
eral education in 1959 is in a state of 
transition as it seeks for new dragons to 
slay. The situation, however, is not too 
bleak because there are several other 
facets which have appeared recently 
which may provide the needed _ spirit 
of advance. 

One of these, and a fifth characteristic, 
is linked to the emergence of junior or 
community colleges. This is a develop- 
ment much discussed but little under- 
stood in its full magnitude. The junior 
colleges in a few states are now educat- 
ing over half of the students in the 13th 
and 14th grades who are attending tax- 
supported institutions. Further, this pat- 
tern is spreading to other states and will 
continue to spread, At this time one 
can predict that the collegiate education 
of the future in the freshman and sopho- 
more years will typically be non-residen- 
tial education provided either by two- 
vear institutions or by special programs 


which resemble junior colleges within 
four-year institutions. ‘The latter will, of 
course, continue to be residential ol. 
leges, but the majority of students wil] 
gain their first collegiate education while 
thev continue to live at home. 

The significance here of the emergence 
of junior colleges is that typically they 
are adopting programs of general educa- 
tion as the core of their programs on the 
assumption that all students, regardless 
of whether terminal, technical, or looking 
to further training, should have such ex. 
periences. The logic of development is 
thus clear. Junior colleges will educate 
the majority of college-age youth. This 
education will consist basically of general 
education. General education thus be. 
comes the kind experienced by most col- 
lege-trained people in the country. Num- 
bers alone will make it significant and 
worthy of further refinement. 

Another facet is related to the growing 
national awareness of the significance of 
non-occidental peoples and _— culture. 
Early programs of general education 
were restricted to western European and 
American culture. A humanities course, 
for example, might be based on westem 
civilization from the Greeks to the Sur- 
realists and its companion social science 
course would focus on problems of Amer- 
ican democracy. The methods taught in 
the biological or physical science courses 
were those of western empirical science. 
Selections used in communication courses 
to teach reading usually grew out of this 
same western tradition. Even theorists 
about education argued that this pre- 
occupation with the West was wise. The 
late Gordon Chalmers, for example, ar- 
gued that elements of non-occidental cul- 
ture should be included in the curriculum 
only if they corroborated or reinforced 
important strands in western ideology. 

Thoughtful Americans have suddenly 
discovered that the East is bound to be 
of increasing significance in their lives, 
not only because of the struggle with 
Russia but because of the growing pop- 
ulation force of once-subject peoples of 
the Far East. Consequently, there is 4 
real effort to include oriental elements in 
some general education programs. The 
University of Chicago and Columbia Col- 
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lege have initiated non-occidental courses 
in their humanities sequences. Michigan 
State is trying to adapt its social science 
course SO that the examples studied with 
tools of social science will include orien- 
tal ones. One conference on the role ot 
non-occidental culture in general educa- 
tion has already been held. 
dealing with the 
thought and of religious experience, ori 
ental approaches are 
considered. 

Another development derives from the 
growing attention to the education ot 
the gifted Efforts to provide for the 
most able students have consisted of en- 


Even ii 
courses nature of 


beginning to be 


riched courses, honors work, independent 
studv, and to a lesser extent acceleration. 
{4s some of these have proven of valu 
for students of high academic ability. 
several people have attempted to use the 
same devices with students in the middle 
ibility ranges At least one source for 
the idea of a senior colloquium required 
of all students has been the success of 
highly 
In Ohio eight colleges conducted 


such activities tor capable stu- 
dents. 
a three-vear study of education for the 
gifted. The most 


was the insight that perhaps the whole 


significant outcome 
collegiate program could be improved 
through use of the same techniques. Dr 
Thomas H. Hamilton, former vice presi- 
dent of Michigan State University, estab- 
lished the Honors College at Michigan 
State partly to suggest how the entire un 


dergraduate 


education curric 
Bonthius and 


increasing numbe 


general 
ulum could be reformed. 
others report on the 
of independent study programs found in 
the country and how those which ar 
open to all students were first attempted 
with the verv able students 

Allied with this is the fact, of relevance 


particularly for general education. that 


ar 
} 
1) 


] 


customary ways of grouping students 
wcademic ability are 
Wilbur Brookovet a social psve hologist 
argues in a recent issue of School and 


being ( halleng ( 


Society that superior academic achiev 

ment is more the product of the perceived 
expectations of others than of any innate 
qualities He reasons that there is no 
plexity of the skills 


t reading and those of speaking Yet 


] 1 
aditterence in the con 


every one, save a very few seriously 
handicapped, learns to speak simply be- 
cause everyone 18 expected to speak. It 
college students of the normal range of 
ability are expected to do independent 
work of honors level and if they perceive 
that teachers and parents are honest in 
these expectations, thev will do the work 
and profit from it. 

Another important development is the 
possible change in relationship between 
colleges and universities and the social 
institutions of business, labor, industry, 
the armed forces, and other employing 
groups In the past these institutions 
have relied upon the school to provide 
vocational 


students with considerable 


training. This reliance resulted in the 
large schools of 


and the like which offer highly practical 
programs to fit students for definite jobs. 


engineering, business, 


There is some evidence that this situation 
is changing, that business, industry, and 
to a lesser extent the armed forces are 
willing to provide the practical training 
needed for jobs. One senses the spirit 
of this in the pleas of corporation presi- 
dents for liberally educated people who 
can profit from on-the-job training. One 
Vans concrete evidence by observing 
the expanding number of institutes spon- 
sored by corporations and watching the 
intensive training programs to which new 
emplovees are subjected. 

As some of the responsibility for tech- 
nical education is assumed by institutions 
other than the school, colleges and uni- 
time to devote 

Since this phase 
of the development is in the future, little 
definite information can be produced. I- 


versities mav find more 


to general education 


lustrative. however, is the trend in the 


occupation division at Ste phens College 
to shorten the time students spend on 
vocational courses and thus to allow more 
time for general education courses 

\ last factor from the contemporary 
scene which should be mentioned is the 
fact that a bodv of theon 


thout general education has been tested 


ind evidence 


over two decades of development. The 


ubstance of these experiences can be 
by nicht tovether rather qt ckh to serve 

i guide tor institution embarkiny 
upon al ram of general education 
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In fact Harper and Brothers published 
General Education: An Account and Ap- 


praisal in the fall of 1959; it presents 


until graduate school or on the job would | the li 
engineers begin to specialize in a par. | the S# 
ticular kind of engineering. General | up be 





just such a collection of theory and prac- education courses have shown the way facult 
tice. The newly formed University of for interdisciplinary effort. Specialized colleg 
South Florida, which will open in the fall education can adapt these procedures jn of suc 
of 1960, will start with a fully developed many different ways. more 
program of general education. There is A second implication is the clear fact which 
nothing particularly new in any aspect that in the future, universities to which fering 
of the program. Rather, the administra- engineering and other specialized schools mort 
tion of that institution has simply worked are attached will not have control over would 
the existing knowledge into a new pro- the first two years of their graduates’ each 
gram. Similarly, the experimental col- education. As junior colleges multiply, ences 
leges being started by Wayne State Uni- more students will attend them and then dents 
versity, Hofstra College, and the four in- transfer to four-year institutions. Univer. be mi 
stitutions in Amherst, Massachusetts, have sities, particularly state-supported ones, techn 
all gone to the body of tested general will not be allowed to reject many of value 
education practice for the substance of these students simply because the pat- and v 
their new programs. In this respect, tern of the freshmen and sophomore cerns 
then, one can conclude that general edu- vears differs from what specialized facul- eral € 


cation has come of age. 

Other treuds could be mentioned but 
these were selected because of their 
broad significance and because of their 
relevance for specialized education. For 
out of the emergence of general educa- 
tion come some rather clear implications 
for all of the collegiate enterprise. 

Perhaps the most important implica- 
tions from the maturation of general edu- 
cation are some broad principles for tech- 
nical education. It has been established 
that facts and principles from a variety of 
disciplines can be combined into curricu- 
lar offerings which provide students with 
a broad base from which they can move 
to later specialization. Students taking 
such broad courses before actually decid- 
ing on a field of specialization are in- 
clined to make a more permanent choice, 
to make better grades, and to like their 
final choice better than are students who 
start to specialize as soon as they enter 
college. Something in the chance to see 
inter-disciplinary relationships seems of 
value to students. With this in mind 
one can argue that much of the early 
work in specialized fields could be more 
broadly conceived. Thus in place of ask- 
ing students to take specialized work in 
electronics or materials testing and the 
like, they might be asked to take the- 
oretical courses in physics, and then 
broad courses on engineering principles. 
Only in the senior vear and perhaps not 


ties would like. Public opinion will sim. 
ply not allow it. And since these junior 
colleges are emphasizing general educa- 
tion, specialized schools will be forced 
to accommodate their programs to the 
outcomes of general education. — This 
condition will make for friction. Spe- 
cialized faculties are jealous of the time 
students spend in non-technical courses, 
Yet they will find themselves in a situa- 
tion in which students do spend much 
time in non-specialized work. They may 
try to remedy this by starting the pro- 
gram leading to the bachelor’s degree at 
the junior year, thus insisting that all 
transfer students will take at least five 
years and an appreciable number six 
years for their first technical degree. 
This, in my judgment, will be a short- 
sighted policy. More appropriate would 
be close cooperation between technical 
faculties and junior colleges, each mod- 
ifyving its program so that neither stu- 
dents nor society will be penalized with 
an excessively costly educational plan. 
An allied implication is that special- 
ized faculties must learn more about gen- 
eral education if they are to work co- 
operatively with faculties offering general 
courses. Many technical professors say 
they know nothing and care even less 
about general or liberal education. And 
within this category are included the spe- 
cialized fields of the liberal arts college 
as well as engineering, agriculture, and 
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n between the arts and the education engineering professors can make a strong 


ulties will develop between the juni case for such a course. Such differences 
lized llege and the university faculties. Out have to be compromised if students are 
eS jy BO ich conflict no ¢ xd can come \ to hope to finish their for nal 
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fact ich technical faculties and those of- Such are some trends 
hich tering gencrai eau itor whe ther on the { gene ral edu ation in 19 
hools same campus or at ¢ 

uld search constantly to understand . dynamic movement if the people in it 
ther and to accommodate differ will it to do so There will be obstacles 


fferent institutions future, general ed 
Over 
lates’ each O , | 
iply, neces so that the real education of stu of the current social scene, of vested aca- 
then lents can prosper. This point needs to demic interest, and the like. But if those 
iver. made explicit \ large proportion of of us interested in this nonvocational 
mes. technical faculty members see no great part of education will ponder what we 
vy of value in courses dealing with philosophy have learned in the past and not min- 
pat- ind values. Yet these are important con imize the violent things | ippening in 
more erns to general education. Manv gen- contemporary society, some ot these sig- 


icul- ral education people are skeptical about nificant trends can be fully realized. 
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The General Education Movement: 


From the Wickenden Report to the Report on General Education 
in Engineering 


EDWIN S. BURDELL 
President 
The Cooper Union ® 


Most appropriate it is that this 1959 
ASEE Summer School in Pittsburgh, 
sponsored by the Humanistic-Social and 
English Divisions, on the broad theme 
of “General Education in Engineering 
Curricula—Old Issues and New Develop- 
ments,” considers the Wickenden Report 
at its opening session. For the idea of 
the ASEE Summer School was broached 
by William E. Wickenden himself, the 
Director of Investigations of the Society 
for the Promotion of Engineering Edu- 
cation from 1923 to 1929, as one result 
of his comparative study of engineering 
education in the United States and in 
Europe. 

It is also appropriate to recall that the 
Director of Summer Schools for the 
SPEE from 1927 to 1933 was none other 
than a professor of civil engineering at 
Brooklyn Polytechnic Institute named H 
P. Hammond, who was associate director 
of investigations from 1923 to 1929, and 
who later as Dean of the School of En- 
gineering at Pennsylvania State College 
was to have his name forever substituted 
for the title of the 1940 Report of the 
Committee on Aims and Scope of Engi- 
neering Curricula; it is now known to all 
of us as the Hammond Report. 

Summer sessions were held annualls 
throughout the country, each devoted to 
a particular field: engineering mechanics 
in 1927; physics and electrical engineer- 
ing in 1928; mechanical engineering in 


* In collaboration with Professor Richard 
S. Bowman, Associate Professor of Compara- 
tive Literature 

' Hammond, H. P., Chairman, “Report of 
Committee on Aims and Scope of Engineet 
ing Curricula,” Journal of Engineering Edu 
cation, New Series Vol. XXX, No. 7, March 


1940, pp. 555-566. 


1929; engineering drawing and civil ep. 
gineering in 1930; chemical engineering 
and mathematics in 1931; economics and 
English in 1932; and mining and metal. 
lurgical engineering in 1933. Chairma 
Hammond took pride that this system o 
rotation considered “all of the important 
divisions of engineering study,” * and we 
may take reassurance from the fact that 
in 1933 he included economics and Eng. 
lish in the important divisions of engi- 
neering study. 

The Wickenden Report tells us, inci. 
dentally, that the 1932 English Summer 
School was held at the Ohio State Uni- 
versity, with 62 teachers in attendance 
representing 29 colleges. The Journat 
OF ENGINEERING EpucaTion for the fol: 
lowing November, December, January 
and February contains papers under the 
following headings: 


English in Engineering Education 
Problems of Administering English 
Work in Engineering Colleges 
Technical Exposition for the General 

Reader 
What Does the Configurationist Say? 
The Young Engineer and His Englisi 
The Art of Technical Writing 


The first volume of the Wickenden Re- 
port concluded in 1929 that 


Two auspicious things have occurred 
. The Society has undertaken to con 
tinue the Summer Schools for Engineering 
Teachers which were proposed and inauge 
rated by the Board, thus putting into prac 


Wickenden, W 'D Report of the Ir 
vestigation of Engineering Education, 1923- 
29. Pittsburgh: Society for the Promotior 
of Engineering Education, 1930 (Vol. I 
1934 (Vol. IL), pp. 1118, 1121 


Jri. Eng. Ed., V. 51, N November 19 
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il operation an ilfective [Sk meal ot 

eveloping engineering te chers 

the key to the problem of developir el 


ineering education 


second volume added in 1934 


And the 
that 


vhich it 
education might b 


bet- 


Ot all the Was 
found that engineering 
made better, the outstanding one was 
teachers. Whateve rn 
the future to select and deve lop teachers 
there was the immediate problem Ho 
in the quality ot 


In a previous section it is recorded 


many Ways In 


might he d rie 


present teac hers be im 
proved? 
that many fa 

the methods ot 


considered training in 
desir ible, but 
Happily a 


evolved 


culties 
teaching as 

juestioned its) practic: bility 
plan of tea her deve lopme nt was 
scale large 
produce useful results and also to indicate 


put inte effect on a enoug! 
desirability of continuance 

School project brought to 
lar subject for 


The Summer 
gether teachers in a_ parti 
session lt 


, three-wee ks 


ualify as be tter teachers 


| hope that this concentration on the 
summer school aspect ot the Wickenden 
Report has given you not only an idea 
f the special importance of the summer 
shool in engineering education, but also 
some inkling of the comprehensiveness of 
that gigantic Wickenden Report, with its 
1603 pages, including several hundred 
Indeed, the Wicken 

at times of the 


echanization of human emotions in the 


tables and charts. 
] . 


reminds one 


len Report 
where love becomes a fre- 
But it is merely one 
a series of extended studies of endgi- 
thus, if I 


speak of old issues in the reports on gen 


Kinsev Re port, 
juencv of outlet 
eering education, and am to 


it is neces 
1 


much ode! 


ral education in engineering 
ut how 


Re port these 


sarv for me 


an the W 


to point 
kenden Issues 
As I scan the whole terrain from the 
RPI in 1824 to the Report 
Education in 1956, 1 note 


ur main themes 


founding of 
General 


1) A skepticism about the discrep 
\ between what 1S said and vi it 
ne in engineering education 

Wicken len I ] 13 

‘Wickenden II, p. 1260 
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2) The influence of war on nearly 


| developments and investigations of 
engineering education 

3 The ot the 
and its relations to professional engineer- 
still left for the 


technical institutes do not 


role technical institute 


ing education future are 


proots that the 


have to 


that they are 
ind should provide an introduction to 


be devoid of the humanities 


instead, terminal education, 


citize nship; 


1) The continuum of interest in en- 


gineering education, the evidence that 
the concern has gone on although per- 
formance may ignore it, it 1s important 


to realize the persistence, the leavening 


of this concern; education is a continuum, 


not a dichotomy 


deserve great 
self- 


idineering edu- 


Engineering educators 
credit 
nvestigation. In 
nstitutions and all fields 
Society for 


the initiative in 
1893, e1 


fol taking 


study had united in the 


the Promotion of Engineering Education, 
began 


ind it was not long before they 


1 


he first of a 


ind analvse S 


t series f internal surveys 


In contrast to engineering education’s 
medical and legal profes- 
at the 
initiative of the Carnegie Foundation, in 


initiative the 
] ] 


, 
sional schools were investigated 


the famous Flexner reports of 1910 and 
| Redlich report of 1914. 


1912 and the 
\ caveat must be pron yunced, however, 


» make invidious distinc- 


ns between education tor engineering 


and that for other professions. Medicine 
ind law as professions grew out of the 


apprenticeship system: the prote ssion e@x- 
isted before the pl ‘fessional 
When the 


school 


practitioners organized their 


classes of apprentices into schools. these 
schools belonged much more to the pro- 
fession than to the university to which 
thev were appended. 
Engineering education, on the other 
nd. was created before the engineering 
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1 status. The 
ol was founded as an outgrowth 
is William B 


plans for 


protession engimeel 


g sch 
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technological revolution proceeded, the 
gap widened between engineering edu 
cation and new industrial demands. Con 
sequently, it was a significant step when 
President Dugald C. Jackson at the 1907 
Cleveland meeting of SPEE invited the 
professional societies of civil, mining, 
mechanical, and electrical engineering 
and the American Chemical Society to 
appoint two delegates each to a Joint 
Committee on Engineering Education, 
on which SPEE itself would have only 
three members. 


The duty of this committee was to examine 
into all branches of engineering education, 
including engineering research, graduate pro 
fessional courses, undergraduate engineering 
instruction, and the proper relations of en- 
gineering schools to the secondary industrial 
schools or foreman’s schools, and to formu 
late a report or reports upon the appropriate 
scope of engineering education and the de- 
gree of cooperation and unity that may be 
advantageously arranged between the vari- 
ous engineering schools.5 


This 1907 resolution begins with a 
great WHEREAS, which has been the 
spiritual WHEREAS of half a century 
of investigation into engineeering edu 
cation: 

“WHEREAS, it is desirable to make a 
comprehensive study of the objects and the 
utilities and the correct ideals of engineer- 
ing education. ; 


The recurrent concern with the tech- 
nical institute which I have mentioned 
was epitomized by the subject of Dugald 
Jackson’s presidential address at the an 
nual dinner: “The Relations of the En- 
gineering Schools to Polvtechnic Indus 
trial Education.” © 

Discussion of Dugald Jackson’s paper 
produced one comment which we might 
classify as alarming, prophetic, optimis- 
tic, or smug. Dean Woodward of Wash 
ington University, St. Louis, told it to 
climax a story: 


We do not believe that it is blasphemous 
to attempt to improve the face of the earth 


5 Society for the Promotion of Engineer- 
ing Education. Proceedings of the Fifteenth 
Annual Meeting held in Cleveland, Ohio, 
Vol. XV. Brooklyn, N. Y., Office of the 
Secretary, Pratt Institute, 1907, pp. 17-18. 

6 Thbid., pp. 363-377. 
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and the facilities for transportation A co 
ple of hundred years ago in Spain, two e 
winee4rs proposed to an ecclesiasti ul coun 
to improve the navigation of two river 
Phe Vv said, ‘If you will ive us ay Oppor 
tunity and the liberty, we can improve thy 
navigation of these rivers so they will by 


more serviceable.’ The ecclesiastical bod 
thought it over and finally decided that ‘ 
it had been the wish of the Almighty tha 
these rivers should be navigable, He woul 
have made them navigable without the he 
ot human hands; as He did not do SO, @V)- 
dently He did not wish them to be naviga. 
ble. So the improvement was forbidde: 
We believe that the earth is put into ou 
hands ready to be finished.’ 


In 1959, one reads quite difte rently fron 
the audience of 1907, that statement 
“We believe that the earth is put into ou 
hands ready to be finished.” 

In 1908 the Carnegie Foundation and 
the General Education Board were in. 
vited to appoint delegates to the Joint 
Committee on Engineering Education 
By 1914 the Committee had gathered a 
considerable amount of material bearing 
on the subject, but needed help. — The 
Carnegie Foundation agreed to bear the 
expense, and appointed Dr. Charles 
Riborg Mann to work full time to com 
plete the investigation and report. Dr 
Mann was formerly associate professor of 
physics in the University of Chicag 
then chairman of the advisory board t 
the War Department Committee on Edw 
cation. The Mann report of 1918 was 
thus the result of SPEE efforts, aided by 
the engineering societies, from 1907 t 
1914, and of united efforts with the Car 
negie Foundation from 1915 to 1918. 

Undoubtedly, the Mann Report bene: 
fited from the fact that the Flexner re 
port on medical education had breached 
the academic walls eight vears before 
and opened up the academic community 
to sharp criticism from outside. This is 
not to say that engineering educatia 
was in the appalling state in which Flex 
ner found medical education, but tech- 
nical schools of engineering and the me- 
chanic arts, stated Flexner, afforded ar 
illuminating comparison. 
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ne ¢ mngested 


beyond endurance” as the choice of cur- 


ricula expanded from the original 3 to 
24, and the professional specialties from 
t to 40. [his congestion had obviously 


squeezed the humanities. 

Against such congestion, the Mann R« 
port took arms lo accomplish this cur- 
riculum in a total of 50 hours for class 
nd preparation per week, the student 
had precise 3} hours, 50 minutes, 46.15 

nds per el ror ea h yf 13 « yurses,?} 
But what are the most mportant factors 
in determining probable success or fail- 
ure in engineering? Mann asked 30,000 


members of the four large engineering 





f to number six gt ups of qual- 
ties headed respectivels Character ludg- 
ent, Efficiency, Understanding of Men, 
Knowledg nd Technique, in the order 
yortan hich they gave them in 
judging the reasons for engineering suc- 
cess and it ‘ing up voung men for em- 
ployment or for promotion. Seven thou- 
ind engineers replic 1: 94.5 of them 
put Character at the top and Technique 
t the bott 

HH ww | ive we expresse d this be lief in 
practice suppose some of the reluc- 
tance to do anything about it rests un- 
consciously on Woodrow Wilson’s ob- 
ervation that the man who sets about 
to achie “character” makes himself 
il that character is the by-prod- 

ict of juest for other goals 
Whatever the goals of either education 


rr industrv, Mann found no correlation 
between high grades in college and the 
i f several hundred engineering 
sraduates to meet the re quirements of 
General Electric and Westinghouse 


He found that student mortality in the 
G s had been reduced 
m YO in the « nh vears to 60% in 
int inability to 

plete the course in 4 years He in- 
isted that mar of these students are 
sent away from the engineering school 
out any fair test of their capacity for 


rineering practice or study. His solu 








tion was to do away with the division of 
engineering education into two years of 
preliminary science and two years of en- 
gineering applications, a system taken 
over in 1849 from the Ecole Polytech- 
nique. Interrelate theory and practice, 
the abstract and the concrete, through- 
out the college course, he said. Reduce 
the subjects to 5 at a time. Increase the 
use and vitality of each course by show- 
ing its commercial bearings, the con- 
trolling power of costs. 

Mann frankly 
ously serious danger of actually becom- 
ing too materialistic, thereby sacrificing 
powers of abstract thought and human- 
istic ideals on which real progress ulti- 
mately depends. Efficiency in the mas- 
tery of materials without humane intel- 
ligence to guide and control it is now 
recognized in all civilized countries as a 
curse.” Right here, Mann urged, was 
the opportunity for the humanistic stud- 
ies to counteract this mechanical and 
materialistic bias. He praised an Eng- 
lish course developed at MIT by Frank 
Aydelotte, in which the students began 
with discussions about the nature of a 
profession and of engineering, and went 
on to readings by scientists like Huxley 
and Tyndall, then to works of literary 
men like Arnold, Newman, Carlyle and 
Ruskin."* 

Mann found 
among professional engineers “that con- 
siderable attention should be paid to hu- 
manistic studies like English, Economics, 
Sociology, and History, not merely be- 
cause of their practical value to the en- 
gineer, but also because of their broad 
de 


recognized the “obvi- 


widespread agreement 


human values.’ 
I have devoted this much time to the 
Mann Report because a very great deal 
that we have said in our 1930, 1934 
1940, and 1956 reports about the value 
of the humanities was already established 
theory in that cogent and readable re 
port of 1918. He found then the lack 
of inherent connection which still trou 
bles us today: 
The sciences are usually treated as sciences 
regard to theit 
anical 


pure and simple without 
function in engineering; in the mec] 


14 Mann, pp. 63-64. 
15 Mann, p. 88 





154 JOURNAL OF ENGINEERING EDUCATION Vol. 51—Ny 


arts the instruction shops are as a rule pur. | 


separated from the construction 
shops; and the humanities generally striye 
consciously and vigorously to get away from 
engineering in order that the student may 
get at least a glimpse into the mysteries of 
language and of literature and a touch of 
culture, !6 


posely 


He insisted that “humanistic work be. 
comes significant, and therefore educa. 
tive, when it starts from and builds upon 
the professional interest.” 27 I do not 
think we have accepted that suggestion 
The 1944 report, for example, empha. 
sized the need to discriminate between 
humanistic studies and business training 
and placed upon engineering faculties 
the duty of developing professional con. 
sciousness among engineering students 

Three final points made by the Manr 
report are relevant to our consideratior 
of general education today: 


(1) No amount of drill in the techniqu 
of language will make a student write and 
speak clearly if he does not think clearly 
and training in clear thinking is as much the 
function of teachers of science, mathematics 
and engineering as it is the function of the 
teachers of English. 

(2) If the professors in the technical sub- 
jects rigidly exclude from their instructior 
all discussion of human values and costs, is 
it reasonable to expect the students to ap- 
preciate economics and social science? 

3) Discard the usual method of teach- 
ing humanistic subjects in short independent 
courses in the technique of composition, lit 
erature, history, economics, and so on. Ex 
tend this work into a “consecutive” cours 
extending through the entire curriculum and 
consisting of live discussions and extensive 
study of the best that has been thought and 
said concerning the immediate and the ulti 
mate values in life.1s 

I am sure you understand now why 
principal point of my talk is an expres- 
sion of skepticism about the discrepane 
between what is said and what is done 
in engineering education. How mud 
further along we would be toward 
achieving the goals of general education 
had we begun in 1918 to implement the 
recommendations of the Mann Report 

Mann, p 90 

Mann, p. 93 
‘8 Mann, pp. 92, 93, 99 
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report! 
these 
ibseque nt reports has been to gather in 


stead of piling report upon 


Perhaps the main service of all 


reased support tor these objectives, and 
etch out more precisely their applica 
Mann Report has 

] 


gathered moss, and the have 


tons. Indeed, the 

reports 

lled on, stone after stone. 

The Wickenden report represented a 

step backward for the 
, 


ndex covers ten years of 


humanities. The 
investigation 


) 


from 1923 to 1933, published in two vol 
mes containing a total of 1,603 pages. 
[cannot claim to have reread every page 
wut I have looked up every reterence to 
English and the humanities. The most 
eartening material about the 1932 Sum- 
ner School in English | 
you, Of the ten 


English, eight of 


have already 
given reterences to 
them are tabulations 
f aptitude, entrance, and graduation re 
The other two are responses 


electrical 


juirements. 
f graduates to questionnaires 
gineering graduates assigned an im 
portance to English second only to the 


fundamental sciences: '® the most signif 


ant suggestions of technical institute 
graduates were for more and, as some of 
them expressed it, better instruction in 


English.? 

The sole reference to Humanistic Stud- 
es is to one long paragraph—shall we 
ll it 1/2,000th of the report? The 
rimary criterion in the choice of human 
stic studies is to be functional relation 
to engineering, not 
itellectual values 
An admirable list of 
posed as integral elements in engineering 


intrinsic cultural o1 
subjects is pro 


ducation (not preliminaries or addenda 


English studies, both for facilitv of ex 
pression in speech and writing and 
tor acquaintance with literature 

th the evolution 

and present state of social processes 


Studies which de al M 


and institutions 
Studies in human nature and conduct 


Studies in economi both social and 
technical 
Modern language for tool and col 


loquial LuSeS 


Wickenden, I I SO) 

Wickenden, II, p. 106 (Technical In- 
titutes, A Study of 

Wickenden, I, pp. 148-149 


MOVEMENT 


But this whole program collapses in the 
following sentence: “We recognize, how 
ever, that it is not practicable to provide 
imstructio ! 1] ot the Se im hie s for 
all students Engineers are, it anvthing, 
practical men, and we can trust them to 
recognize that sentence for what it is. 


What the recommendation boils down 
to is to include English and economics 
n all Even here 
leak in the pot, in the provision 
the levels of 
exceptional 

We can find 
mendation which I am 
still like to see idopted 


curricula. there is a 
“unless 
itorv education are 
solace Ith One 


recom- 
would 


Sure We 


insistence on 


We fave r an 
] 1] 


learness and accuracy of expression in al 


unremitting 


vork, written or poken performed by en- 
gineering student ind think it proper for 
the colleges to deny graduation to students 
vhose daily work loes not besp ik i rela 


1 of litera 


It is too lat however, for the reports 


admission that 
h historic al bac ker yunds isa handicap 
to the pro 


therefore 


‘the lack of acquaintance 
vit 
rress of the 


technical profes- 


SIONS: We commend to our col- 


leges a more general study 


and teaching 


# science and technics as moulding 
ivilization.” 


choi S of 


besides English and t 


forces in 


For the other humanistic 


: } 
SULIGILES onomics, 


s to be governed bv local conditions. 


special needs, and functional relation to 


engineering margin of 


pursuits. “If a 
me remains after this criterion has been 
fully 


studies having purely cultural aims.” 


met, we favor keeping it free for 


I have been engaged in engineering 


edueation for 25 vears, since 1934, and 
|! am still looking for a margin of time. 
Phat concludes mv remarks on the Wick 
nden Report in relation to engineering 
; 


ww? 
1OT). 


Obviously. the movement for 


auca 
general 
studies had to start all over again from 
Mann Report. 
to its aid. 


congestion of the cur- 


its position 


be fore the 
Fortunately, two stimuli came 
The unendurabl 
riculum which Mann had pointed out was 
to extend 


now provoking a movement 


the undergraduate 


years An 


curricula to 5 or 6 


ther discussion was under 
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way about the desirability of requiring 
preliminary study in schools of liberal 
arts before admission to the engineering 
school. Any profession which could 
digest the Wickenden Report 
clearly tolerate a great deal of discussion, 
but this time discussion burst the dam: 
someone introduced a bill in the Legisla- 
ture of New York giving credit to candi- 
dates for professional licensure for courses 
taken in preliminary liberal arts courses. 

In June 1939 the SPEE appointed 
Dean Hammond Chairman of the Com 
mittee on Aims and Scope of Engineer 
ing Curricula and I was among the 12 
persons appointed to it-and am among 
the few of that group still living and ac 
tive in engineering education. In March 
1940 its report appeared: 9 months to 
write it, instead of the Wickenden Re- 
port’s 10 years; 11 refreshingly short 
pages, to the Wickenden’s 1,603. We 
all know the content of this report, since 
its objectives were endorsed by the 1944 
report, and the practical difficulties of 
understanding and implementing them 
were investigated most helpfully by the 
1956 report.*? 

The Hammond report answered the 
question which provoked it by holding 
the line on the 4-year undergraduate cur- 
ricula. It did so by recommending that 
some advanced technical subject matter 
be transferred to the postgraduate pe 
riod, by relegating to other institutions 
briefer, more directly practical forms of 
technological education, by asking that 
the use of the student’s time be pruned 
to the essentials of a sound educational 
program, and by requiring efficiency (a 
purr-word, as Hayakawa would put it) 
of engineers. In this case, efficiency was 
defined to mean: reduction of total con- 
tent of subject matter; concentration on 
fewer courses; minimizing purely de- 
scriptive material and repetitive tasks; 
abandonment of effort to develop the 
specialized skills now emphasized. 

I mention all these specific means of 


could 


22 General Education in Engineering, A 
Report of the Humanistic-Social Research 
Project. Urbana, Illinois: The American So- 


ciety for Engineering Education, 1956 (also 
Journal of Engineering Education, Vol. 46, 
No. 8, April, 1956, pp. 619-750. 
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maintaining the curricula at 4 years be. 


cause it would have been so CaSV tor] 


the Hammond Committee to acquit 


task by simply eliminating the remaining | 
] ig 


courses in general education. On thy 
contrary, the report recommended tha 
“Undergraduate curricula should be made 
broader and more fundamental throug} 
increased emphasis on basic sciences ané 
humanistic and social studies.” To th; 
end it divided the undergraduate ey 
riculum into two stems, the scientific. 
technological and the humanistic-social 
Each of these stems was to be organize 
in an articulated sequence of subject mat. 
ter, the goals of which were defined j 
terms of the competences which students 
should acquire. The report concluded 
that there are advantages in the paralle 
development of these two stems, an 
that the present integrated program ex 
tending throughout the entire four year 
should be preserved. 

Basic to the Hammond Report is the 
recognition that in a technological civi 
lization, the engineer must take part ir 
the solution of many of its social prob- 
lems. To that end, his professional statu 
must be enhanced, and he must functior 
more vitally, both technically and ad- 
ministratively, in industry and gover. 
ment. The roots of his education must 
extend more deeply into the social sci- 
ences and humanities as well as_ int 
professional life. 

In 1934 when President Compton 
called me to MIT to head up its first 
division of humanities, that innovatior 
was a revolutionary step. Since then this 
division has expanded into a_ whok 
School of Humanities, giving its ow 
doctoral degree. But such a happy de 
velopment might have been frustrated 
World War II might have permanent! 
mutilated the general studies, as engi- 
neering education trimmed its curricula 
to the bare attainment of the specifi 
technical objectives of war industry and 
the military, literally reversing the proc 
ess embodied in the recommendations of 
the Hammond report. It is greatly t 
the honor of our profession that in Ma 
1944, a vear and a half before the end 
of the war, we could publish a report on 
Engineering Education After the War 
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which stated bi Idly: “The directives of Many a request came to me from engi 
the 1940 Report on Aims and scope ol eering deans around the country for a 
Engineering Curricula remain essentially ready-made humanities program. I had 
valid.” It called for only one major ex always to reply that such a program must 
tension: “a more positive indoctrination be tailor-made, jointly by loc al engineer- 
in civic and professional responsibil- ing and arts faculties, to fit local condi- 
ities.” * tions. It goes without saying, then, that 
From 1946 to 1949, succeeding Dean I applaud George Gullette and his entire 
Hammond, I served as Chairman of the hardworking team for preserving this 
Humanistic-Social Division of the ASEE. emphasis in their 1956 report on General 
Hammond, H. P., Chairman, “Report Education in Engineering. 1 was hon- 
ored to serve as its chairman. But to 


of Committee on Engineering Education 


After the War,” Journal of Engineering Edu comment further on that report would be 
cation, Vol. XXXIV, No. 9, May, 1944, pp to trespass at both ends of my paper 
589-613 bevond the limits assigned me 


INDUSTRIAL ENGINEERING AT NEWARK 


Newark College of Engineering began a program in September to grant the 
degree of Bachelor of Science in Industrial Engineering 

The college has been offering the Master of Sciencs degree in the related field of 
Managament Engineering since 1946. The new degree brings to five the number 
of fields in which both the B.S. and M.S. are offered. The others are Chemical, Civil, 
Electrical and Mechanical engineering. 


NEW PH.D. PROGRAM AT WAYNE STATE 


Effective with the recent approval by the Wavne State University Board of 
Governors, the Graduate Program of the Engineering Mechar Department is cur- 
rently being expanded to include the doctoral level 

Graduate students who complete the course and dissertation requirement will 


become eligible for the degree of Doctor of Philosophy in Engineering Mechanics 





Since the Report on General Education in Engineering 


GEORGE A. GULLETTE 


Head, Department of Social Studies 
North Carolina State College 


First, | want you to know that the re- 
port | am about to give is based upon 
evidence from the perfect questionnaire 

one that was never sent. It came about 
this way. When a group of us met last 
fall in Newark to plan these meetings, it 
was agreed that we needed some factual 
data concerning what has happened to 
the humanities and social sciences in en- 
gineering curricula since the publication 
of our report three years ago. It was 
agreed that we should send a question- 
naire to all engineering schools soliciting 
the relevant information. We were made 
aware that the General Council of this 
Society has been taking an extremely dim 
view of questionnaires, and has ruled 
that none are to be circulated without 
the express permission of Secretary Col- 
lins. Sympathetic to the motives behind 
this ruling, we spent some time in work- 
ing out what we thought was a very clear 
and simple questionnaire that would get 
the information we needed with a min- 
imum of trouble to harried heads of de- 
partments and deans. But Secretary Col- 
lins did not share our enthusiasm for our 
own handiwork, and it was only after 
weeks of maneuvering and even some 
pressuring that we wrung from him re- 
luctant consent to try our masterpiece on 
only eight deans who were then to re 
port to Secretary Collins what they 
thought of it. 

It was at this juncture that someone, 
| think it was Dr. Olmsted, remembered 
that Dean Grinter had just completed a 
followup study of his report on Evalua- 
tion of Engineering Education and had 
apparently included in it a question 
about the humanities work. With a 
minimum of difficulty we received per- 
mission to examine the raw material from 
Dean Grinter’s study, and discovered, to 
our great joy and to Secretary Collins’ 
great relief, that it contained almost ex- 
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actly what we needed. So we did not 
have to bother even eight deans. 

I want to thank Secretary Collins for 
protecting the engineering deans of the 
country from a questionnaire that clearly 
would have duplicated one they had just 
struggled with, and I want to thank 
Dean Grinter for making the materials 
available to us. Dean Grinter has, of 
published his findings in the 
March 1959 issue of the JourNaL, but 
I hope here to be able to add some de- 
tail to his necessarily general statements. 
| remind you that of course the data I 
am reporting on is now a year old. 
However, one of the most encouraging 
things I have learned is that there is very 
widespread activity in the fields of our 
interest throughout the country, and in 
consequence any factual information we 
may gather is bound to become dated 
within a very few months. 

I have three other preliminary matters 
to note. First, I have a feeling that the 
picture of what is going on that I got 
from Dean Grinter’s material is probably 
closer to reality, probably less slanted in 
one way or another, than it might be 
had we in this group done the question- 
ing. The center of Dean Grinter’s atten- 
tion was clearly on what has happened 
to the teaching of mathematics, basic sci- 
ence and the engineering sciences, so our 
part of it was relatively incidental, and 
there was no special pressure to answer 
in a way that would please us, or annoy 
us, for that matter. Second, I should ex- 
plain that Dean Grinter asked for a com- 
parison between what was being done in 
the academic year 1953-54 and the aca- 
demic year 1957-58. Any figures I re- 
port therefore involve a comparison of 
what was going on the year before our 
study started, and what was going on 
last vear, though I have a few comments 
to make on developments during the 


course, 
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Nov., | SINCE REPORT ON GENERAL 
Finally, when I say that 
ye are with the pertect 
juestionnaire, I will have you know that 


current vear. 
here dealing 


it was perfect in more ways than one. 
Dean Grinter appears to have been re- 
porting on replies from 106 institutions, 
but by the time I got the material, and 
eliminated duplications, where the same 


institution sent in two replies, for exam- 


ple, I ended up, believe it or not, with 
information from exactly one hundred in 
stitutions You won't have to remember 


ur calculus in order to realize the 


happy consequence that each figure | 
give vou W ill re present both the raw data 
and the all wrapped up in 
me. Who says research in the human- 


lac ks 


percentage 


ities and social sciences mathe- 
matical precision? 
The first 


already been reported by Dean Grinte 
It is that out of one hundred institutions 


basic figure I give vou has 


replying to the 
ported changes designed to strengthen 
program either 
qualitatively, or both 
Six institutions reported committees at 
work that were 
provements in the humanistic-social of 


questionnaire, 60 re 


the humanistic-social 
quantitatively, or 


soon to recommend im 


Thirty-four institutions reported 


but this figure is deceptive 


terings 
no change, 
] 


examination I discovered 


that 14 of these 34 institutions reporting 


no chang¢ had m ide no change because 


Upon close I 


thev already had, in 1953-54, verv strong 


programs in the humanities. I mav add 


that the figure 14 should probably be 


larger, because | counted onlv those in- 


stitutions which themselves made. this 


explanation or of which I had personal 
knowledge. I am sure that some of the 
twenty remaining made no change for 


the same reason, but I purposely made 


mv count a conservative one. 


Num) tions replying to ques 100 





ber ns tl eporting strength 60 
ened h i yrogress 
Number eporting co 6 
i 
\ 44 
\ P 14 
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At least it is clear that it would be a 
mistake to assume that the 34 institutions 
reporting no change were either indiffer- 
On the contrary, the evi- 
dence before us would seem to justify 


ent or laggard. 


the assertion that by now, some 80 per 
cent of the institutions reporting have 
either strong or strengthened programs 


in the humanities and _ social 


I must in fairness add that in a number 


sciences. 


of instances where | counted an institu- 
tion as having improved its offerings, the 
slight, perhaps 


amounting to the addition of only 


Improvement was very 
a sin- 
gle semester hour to the total offering. 
On the 


ments were 


the improve- 
and I think it i: 
single institution 


whole, however 
substantial 
significant that not a 
reported a decrease in hours or a weaken 
ing of its program 

[ hope that vou will allow me two 
interpretive comments on the basic pic- 
First, | have 
in the past been stung, as | am sure you 
have, by the 
schools were giving only lip service to 


ture I have laid before vou. 


charge that engineering 
humane and social studies and were in 
fact diligently avoiding them by various 


devious devices. 


One of the reasons | 
was stung was that | suspected there 
might be some truth to the charge. | 
think it is possible for us now to stand 

I that, whatever may 


up and say have 
in the past 


t at present an 


been the Cast 


overwhelming majority of engineering 


schools are making an earnest attempt to 
deal adequately with the humanities and 
social Sclences 

If I may be allowed to speculate for a 
moment, I should say that there has al- 
ways been a small group of engineering 
schools that included a strong humanities 
component in their engineering curricula, 
that after the Hammond Report in 1944 
until it ac- 
counted for pe rhaps twenty to thirty per 


this group was increased 


cent of all engineering institutions. But 


I suspect there were a good many of the 
remaining schools that held out or made 


only grudging concessions either because 


they were not persuaded of the impor 
tance f our work, or because they be 
lieved the pressure for more ind better 
humanistic-social studies was temporary, 


it was a fad that would pass away if they 


I 
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only waited it out. I believe this has 
now been changed, and that a whole 
new group of institutions, heretofore 
generally untouched by the arguments 
for a strong humanistic-social stem, are 
beginning to strengthen their offerings 
in this area. 

My second comment has to do with 
the reasons for this shift. It would be 
pleasant, though probably self-deceptive, 
for us to think that our own report of 
three years ago was a major factor. I 
will point out in a moment two or three 
ways in which I think our report may 
have been influential, but for the overall 
change in emphasis I know no way of 
determining how much influence our re- 
port had, how much influence the Grin- 
ter report, the Hammond report and 
other earlier reports had. LI think we 
should be realistic enough to recognize 
that had the engineering profession itself 
not become persuaded, for whatever rea- 
sons, of the need in engineering educa- 
tion for a strong humanistic-social pro- 
gram, we would have been helpless. | 
have always felt that one of the remark- 
able things about the educational move- 
ment of which we are a part is the fact 
that it has come essentially from the en- 
gineers themselves and is not the result 
of outside pressures. I think therefore 
that basically we can claim to have made 
a contribution only insofar as we have 
been able, in our reports and in our work, 
to express and to make concrete the ideas 
that the engineering profession itself had 
already become persuaded of. 

I must add one further note, however. 
I think there can be no question that the 
immediate cause for the flurry of activity 
in the last few years has been ECPD’s 
revised statement of criteria for accredita- 
tion. It is this, I think, rather than the 
eloquence of our report, that has brought 
about the changes that my study indi- 
cates are taking place. In case some of 
you have missed it, permit me to quote 
the crucial statement, under the heading 
Additional Criteria, as revised for 1958- 
59: 


Depending upon the definition of human 
istic-social studies, [these should he] the 
equivalent of one-half vear to one full vear 
is the minimum content in the area of hu- 
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manistic-social studies. Of this content, at 
least one-half year should be selected from 
such fields as history, economics, govern. 
ment, literature, sociology, philosophy, psy. 
chology, or fine arts, and should not include 
such courses as accounting, industrial man. 
agement, finance, personnel administration 
or ROTC. 


While this statement may lack something 
of the clarity and precision that you Eng. 
lish teachers are so fond of, I believe it 
to be in fact an extremely potent instru. 
ment for what we certainly regard as the 
improvement of engineering education, 
It contains also suggestions which help 
to explain the developments with which 
I shall deal in the remainder of this 
report. 

Surely one of the most pressing prob- 
lems confronting engineering curriculum 
builders is the problem of finding time 
for a sound humanities sequence. From 
the evidence I have examined I should 
say that the major new development in 
meeting this problem has been the grow- 
ing practice of eliminating or cutting 
down the academic credit allowed for 
ROTC courses, with the resulting gain 
going preponderantly to the humanistic. 
social work. At least eight schools re- 
ported moves in this direction, and sev- 
eral others have them under study. As 
one sympathetic to the needs of the 
armed services, I find myself somewhat 
concerned as to what this may do to of- 
ficer procurement, but I cannot fail to 
report the fact that this seems to be an 
increasingly popular solution to the prob- 
lem of time. You will remember that in 
our report on General Education in En- 
gineering we called special attention to 
the fact that the ROTC programs were 
eating heavily into the humanities work, 
and you will also recall that ROTC work 
is specifically excluded from the content 
of the humanities program in the ECPD 
statement. 

Time is also being found by the elim- 
ination or consolidation of courses in 
Surveying, Machine Shop, Welding 
Drawing and even, though here it is of 
course consolidation, not elimination, in 
Physics and Chemistry laboratory work. 
Another group of courses being elim- 
inated or made elective, perhaps as a 
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result of the recommendations in our re- 
port, includes Business Law, Accounting, 
Engineering Economics, Business Admin- 
istration, and—some of you will not like 
this—Speech and Report Writing. 

Two institutions report that they have 
found it necessary to increase the number 
of hours required for graduation, and one 
of these has added a required summer 
session for all who expect to complete 
the program in four years. 

Beyond the mere question of time. I 
think it is clear from the evidence I have 
studied that the contention of our report 
that a humanistic-social program ought 
to be truly humane and truly social has 
been taken seriously. Both the replies 
to the questionnaire and the ECPD stats 
ment would seem to indicate that there 
has been a considerabl sharpening of 
the definition of what the humanities and 
social sciences are. 

I come now to the most controversial 
of my findings, and while it is controver 
sial it certainly demonstrates the wisdom 
of the planners of this program, because 
it has to do with the question our next 
speakers will discuss, namely whether a 
rigid, required sequence is preferable to 
a maximum of free election. Out of 
eleven institutions commenting on this 
problem, the split would, I think. have 
been exactly even had it been possible 
to divide eleven into two even numbers. 
I think it is fair to sav also that both 
sides appear to feel very strongly about 
the matter. Let me give you two quota- 
tions from each side to indicate the tenor 
of these comments. 
ports: 


One institution re 


The socio-humanistic program has been 
changed in such a way as to keep the re 
quirement of specific subjects to a minimum 
Instead a program is required involving at 
least 6 hours in the humanities. at least & 
hours in the social sciences, and at least 12 
hours in one specific subject included in 
these major fields. This has been done hbe- 
cause the wide diversity of preparation in 
the socio-humanistic subjects makes set pat- 
terns at this institution somewhat ridict lou 


Another institution ré ports as its major 
improvement in this field “the availahil 
ity of a wide range of courses in the s 
cial sciences and humanities fields of 
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fered by our liberal arts college instead 
of a special sequence open only to en- 
gineering students as was the practice 
heretofore.” 

On the other hand, listen to this: 


The matter of elective studies is not at 
all satisfactory in the undergraduate program 
and we find there are too many students in- 
terested in the hours rather than educational 
content. Perhaps it would be well to spe ify 
areas In whi h this ( ke ctive must be St lex ted 


Or heat this: 


We hope that current arrangements will 
give coordination and unity to our human- 
ities effort, which was previously completely 
clective with the result that students tended 
to elect the courses most easily sche duled or 
which they thought would be easiest 


Finally, let me quote from another 
reply that appears to fall somewhere be- 
tween the two extremes: 


In addition to two courses in English. all 
engineers take seven elective courses in the 
humanistic-social science group. There are 
some restrictions on this. We do not wish 
engineers to elect seven different freshman 
or sophomore level courses. In order to 
gain some depth, we restrict juniors and 
seniors to electing junior and senior courses 
in the Liberal Arts School. thus they can 
build only on areas in which they have pre- 
requisites. Personally, I am not as im- 
pressed by a large number of elementary 
non-technical courses as I am by penetra- 
tion in one or two areas 


I think it is clear that this problem of 
a planned and integrated sequence versus 
freedom of choice is still an extremel\ 
vexing one in many institutions. I hope 
I will not destroy the sharpness of the 
debate between the next two speakers if 
I conclude my report with a general ob- 
servation drawn from my study of the 
I think 
I see emerging as a re asonably common 
pattern a compromise between the claims 
of the tightly integrated sequence and 
the maximum of free election. More and 
more, it appears to me, programs are be- 


replies to these questionnaires, 


ginning with one or two basic required 
courses taken bv all engmeering fresh 
men and sophomores. Bevond this. wid 
latitude in election is allowed. with onh 


the kinds of restriction that will assure 
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some depth in at least one area, that area, 


however, to be freely chosen by the 


student. 

In summary, then, I should say that 
the picture I get from examining Dean 
Grinter’s material is as follows. During 
the last few years there has been an 
obviously widespread attempt to do jus- 
tice to the humanistic-social component 
in engineering education, and this effort 
has involved a great many institutions 
that had not previously done much in 
this direction. Time, as always, remains 
a major problem, but the time is being 
found by one means or another. There 
appears to be emerging a definition of 
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the content of a humanistic-social pro- 
gram that does justice to the humanities 
and social sciences as major areas of hu- 
man knowledge. There appears to be 
continued groping and _ experimenting 
with the question of how best to struc. 
ture such a program, and I should say 
that the biggest unresolved problem as 
of the present moment involves the con- 
flicting claims of those who favor a re. 
quired, integrated sequence and_ those 
who favor a maximum of free election, 
I think it particularly important that this 
problem be further studied and dis. 
cussed, as I believe it will be by the 
speakers who follow me this morning, 


U. S. FUNDS FOR BASIC RESEARCH ESTIMATED 
AT $1 BILLION A YEAR 


The National Science Foundation has estimated that total funds for the performance 
of basic research in the United States reached a level of $1 billion in the year 1959-60, 

The bllion-dollar estimate is based on an NSF statistical series published today, 
“Funds for the Performance of Basic Research in the United States, 1953-58,” 
Reviews of Data on Research <> Development, No. 22. 

The statistical series, compiled through extensive NSF surveys of the 1953-58 
national research and development effort, indicates that basic research funds rose from 
about $430 million in 1953-54 to more than $830 million in 1957-58, an increase of 
93 per cent. Throughout this period, funds for basic research continued at a level 
of about eight per cent of the total estimated R&D funds. Total R&D funds in the 
United States reached a $12 billion annual level for 1959-60, according to the 
Foundation. 

The substantial rise in the level of basic research funds is part of a “long-term 
increase in scientific and technological activity stimulated, in particular, by the chal- 
lenging problems of the past two decades,” the Foundation said. 

The series indicates that colleges and universities expended about half the national 
total in the performance of basic research in the 1957-58 survey year. The industry 
sector reported using about a third of total funds for the same purpose. Performance 
of basic research by both the Federal Government and other non-profit institutions 
respectively. 


accounted for a relatively smaller portion of funds, 13 and 6 
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A New Plan for a New College 


W. H. DAVENPORT 


Chairman of Humanities 
Harvey Mudd Collegs 


aremont, Caltforni 


Harvey Mudd College opened its doors 
for classes in 1957, has 110 students and 
will eventually run about 300. and _ its 
deas about humanities and social studies 
for engineers and scientists are largelv on 
paper. When Mr. Olmsted asked me to 
take part today, | demurred for obvious 
reasons, but was told that new sets of fig 
ies and new combinations of familiar 
deas, especially when imported 2500 
miles from California, would interest an 
wdience. The title of my report is M1 
Olmsted’s work, for he had to meet a 
printing deadline before I could come up 
with something apt. As we go on, | 
think you will agree with me that in front 
f “New Plan” we ought more realistically 
to insert “Prolegomena to—.” 

I have distributed copies of a booklet 
lescribing the work of our faculty sum 
mer study a vear ago; this will be useful 
as propaganda and reference, and ma\y 
vell save time if I can occasionally say 
“See page so-and-so.” ? If vou will study 
pp. 48-9 you will see that the College 
s aware of the aims of ASEE committe« 
reports of 1940 and 1944; likewise vou 
vill note that the founding fathers 
stressed, not mere factual knowledge, but 
mastery of principles on which change 
is based, exercise of imagination, and 
road-base training producing not spe- 
cialists but men able to adjust to and 
vork out specific situations of varied 
types. And, from the beginning, to 
juote the Bulletin, “The College was 
founded in the belief that a special need 
exists for phy sical scientists and engineers 
saificiently broadly trained in the social 
studies and the humanities to assume 
technical responsibilities with an under- 
standing of the relation of technology to 


+} 


he rest of our society.” 


author on request 


' Available from the 


I have been told that we are the first 
private school of engineering and science 
to be founded in this country in thirty 
vears. (I have never been able to find 
out what the last one was!) Why do it? 
Well, besides the usual idealistic reasons 
there are some compelling local reasons. 
With 80° of the higher education out- 
lets in the State of California under the 
control of the State universities, colleges, 
ind junior colleges, most of them offering 
engineering, and most of them huge, 
there seemed to be a place for a small, 
private, quality operation We _ were 
aware of the importance of the human- 
ities and social sciences—of their utili- 
tarian value, their help in developing the 
whole man, their necessary place in aid- 
ing the man of technology (now moving 
into the position of national leadership 
once held by financiers and lawvers) to 
know not just what he can do, but 
should do 

You in the audience have the advan- 
tage of experience. You are blooded by 
virtue of having fought your way, hold- 
ing the line for curriculum percentages 
and battling trustees or regents for every 
unit of non-technical credit. We have 
the advantage of starting fresh and start- 
ing whole, but we are if not as ragged, 
surely as raw as Falstaffs army. With 
the aid of organizations like the Fund for 
the Advancement of Education and the 
Carnegie ( orporation and others we have 
initiated a program calling for small out- 
put of high quality; we will never pro- 
duce more than half of one percent of 
the nation’s engineers We are blessed 
with a student-faculty ratio of eight to 
one. Our classes average fourteen, with 
no single section over twenty. Mr. 
Ruml would say this is a bit foolish.) 
Our _trustee-facultv-student relationship 


\ November ] 
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has been almost unique from the start 
with interlocking 
around the table with utmost informal 
ity. Next fall’s freshmen (65 of them) 
as a class average over 600 on the verbal 
test; they average 700 in math. We have 


two senior 


committees meeting 


just graduated our first class 
transfers), and have been accredited by 
the Western College Association. 
Harvey Mudd, as you can see, has 
advantages at the start, but it has its 
own brand of problems, not just of su 
vival financially, for example, but of the 
ory and practice for a special type of 
student. We are requiring every student 
to take one-third of his work in the hu 
manities and social sciences. To require 
is one thing. What to require or suggest 
is another. I may say in passing that 
all students take the same program across 
the board during the first two years: basic 
courses in math physics, chemistry, en- 
gineering problems, English, and history. 
Work in the 
vears leads to a B. S. in engineering sci- 
MLE; s;, G.E.s, 


Our concern today, of course 


major during the last two 


ence: we do not have 
et cetera. 
is what to do about the humanities-social 
science program, especially in the last 
two years. We have studied your pro 
Grams, visited your schools, conned the 
reports, staged conferences. We_ be- 
lieve that the humanities and social sci- 
ences should be one department, and 
further that they should biend into and 
out from science courses, Our opportunity 
for coordination being unusual. From 
the start we have picked technical fac- 
ulty well disposed to and trained in hu- 
We believe in a 


substantial number of required subjects 


manistic-social areas. 


in the h-s program, but feel that con- 
siderable election should simultaneously 
The percentage of h to s 
We hope to recast 
familiar material and also come up with 


be allowed. 
is roughly 50-50. 


local variants or inventions in the spirit 
With a small fac- 


ultvy we will have limited offerings in the 


of “venturesomeness.” 
upper division of h-s; here, however, the 
local situation, virtually unique, comes to 
our aid. The Associated Colleges at 
Claremont include (in addition to HMC, 
the baby) Pomona College 
Claremont Men’s College, 


(co-ed), 
Scripps Col- 
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lege (girls 


and the Graduate School 
ll independent and yet mutually assist. 
ing bodi« We can share faculty an 
students on occasion. If a junior at 
HMC wishes a course in Abyssinian Art 
at Scripps, he can take it for credit in his 


: ; 
home unit. 


So our elective possibilities 
ire comparable to those of a large unl- 
versity. 

We feel, further, that no course in h-s 
should be taught with engineers and sci. 
entists in mind. There should be yp 
“Engineering English,” for example. Ws 
want writing for four years and in all 
courses, technical and non-technical. We 
talk of a senior project combining work 
in technology and h-s. In the main we 
hope to produce generalists with indi- 
viduality, however paradoxical this may 
sound, and send our products to graduat 
school (where most of them are headed 
or to industry, where re-training is almost 
inevitable anyhow. 

Since classes had to be met, we set ul 
a conservative, standard program for the 
first two years: freshman English, sopho- 
more survey of literature, sophomore his- 
Next year’s 
humanities 


tory of Western civilization. 
uniors may elect courses 
and/or social science courses at HMC or 
the associated colleges on the smorgas- 
bord principle for this year and probably 
next. By the fall of 1960, however, we 
must have a four-year program set up 
in h-s which will have some real organ- 
ization, depth, breadth, coherence, and 
relation to the local scene. In last sum- 
mers Carnegie-financed study we assem- 
bled experts from across the land to sit 
with our faculty and, hopefully, come uy 
with THE plan for Harvey Mudd. You 
can see what happened: we wound up 
with FOUR plans. 

The booklet contains many details, but 
I must compress for 
quick comparison. The Chapman plat 
calls for 6 units of introduction to h-s the 


for the moment 


first vear and three more the second year 
along with three units each of economies 
literature, and government. The junior 
vear offers three units in each of four 
courses: art and music, group behavior 
elective in area of concentration, and 
free elective. The final year suggests 
three units each in elective area of con- 
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A NEW PLAN FOR A NEV 


entration and senior project ind six u if 
ndividual in modern cu 
ture Ll pia ; not concerned 
horizontal stress, nor is it 
scatter-shot or post-hole merely. Rela 
tively, however, it is loosely-knit. It can, 
like the rest, work out satisfactorily. 
Mr. Jenkins is 


therefore, if 


a philosopher. It is 


not surprising his plan is 


idea-centered Note six hours of ap 
preciation analysis, and communication 
plus four hours of intellectual and 

stitutional history the first year; thre 


American 
literature 
Ol tolog, 


ry of law and 


contemporary 
psychol gy, and_ art 


hours each t 
culture, 
the second; three hours of 
epistemology, the state 
cultures or 


three 


comparative contemporary 


economics the third vear; and 
hours ot value the r\ plus hine hours ot 
electives | | the final 


( nost students In 
think you will agree that this 


year. | 
solid enough 


program IS 

Mr. Phelps combines the spray ap 
proach nine courses x subjects 
with the concentration approach (six 
seven courses 1n one f the following 
fields economics, literature, politic ] 
science, history; the latter feature is the 
equivalent of a strong minor, if not 
second major. This to $a challenging 


possibility, particularly with our local 


organization. 
| 


Mr. Rieff, a behavioral scientist, sug 


gests an all-faculty basic course freshman 


year in science and religion; six units of 


social systems taught by the soc part of 
+} * ] 
the hum-soc faculty and six units of cul 


ture in transition taught by the hum part 


f mod 


in the sophomore vear; six units 


em personality and culture given by com- 


bined soc-hum faculty in the junior vear 
and six units of social science concentra 
tion plus six of humanities concentratio 


during the senior year. 


suggests problems of hirin d training 
but on paper offers food for discussion 
You have prol bly noted « point « 
mon to most of the for ¥ notio 
how difficult it is for a pert in o1 
field not to center th } le 


around his field 


S are t finalized, to uss 

kk term po} la it recent conven 

e have vet t iximize the pay 
nctio to u i ther rhe plans 


rt th nly pt ssibilities either. A 


qui emergency solution, a seat-« jection 
ipproach, could consist of introduction t 
hu ties in the freshman year, the re- 
taining of literature and history in the 
econd, a required three-semester block 
. ies in the last two vears with 

ntrat the Gre the Renais- 

nd the ( plus four semes 

ters of free electives in the social sciences 


either fi 
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ho pick from o1 combine the 
ig ideas This summer our fac- 
1] } 


1 
Perhaps 
tain listeners, 


or there, will « 


yeasty ideas for one. 


dow to make a decision. 


lo with our type of stu- 
1 those units to play with? 
he discussion to follow, cer- 
intrigued by a detail here 


suggest a master 


ne As I said at the 
merely 


rc { 
r our loca 
lan” is not ready 


Since we all, 


universities ind small colleges alike, 


, 
that som«e 


\ 


the country 
t we can in science and technology, 
mutually 
It is pos- 


d me Ww, wish to serve 
ve everything to gain 
eports on recent activity. 
of our unresolved ideas 


e of use on your local programs. 


with this sentiment in mind that I 


ought you news of our experiment 


emont If some ot vou expected 


inswers to old ques- 


[ am sort Perhaps five years 
now. Me: nw le. others of you 
ive caught today a little of the 
ent f founding a new college 
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The Core Curriculum of the School of Humanities 
and Social Sciences of Rensselaer Polytechnic Institute 


WILLIAM PEASE 


Associate Professor of 
History, Rensselaer Polytechnic 
Institute 


In 1953 Rensselaer Polytechnic Insti 
tute began a major overhauling of its 
academic structure both to increase the 
efficiency and effectiveness of its teach- 
ing and to bring the Institute more nearly 
into line with educational practices else- 
where in the country. At this time the 
various major areas of study—science, 
engineering, architecture, and human- 
ities and social sciences—were designated 
“Groups.” Then, in 1957, these Groups 
became “Schools,” gaining in the change 
a stature similar to that of the College 
within a University. 

As this growth proceeded, the develop- 
ment of the humanities and social sci- 
ences proceeded with it, till in 1958 
Rensselaer began to offer, for the first 
time in its nearly one hundred fifty years, 
a B.S. degree in the humanities and so 
cial sciences (specifically in the fields of 
English, Philosophy, Psychology, and 
Economics). But not only did a major 
program in the School of Humanities and 
Social Sciences develop. A program of 
general education, called the Humanities 
Core Curriculum, was growing as well 
This Core Curriculum began to operate 
in the fall of 1957 with the then fresh- 
man class; and, including a new class 
each year, it encompasses, in 1960-61, 
all undergraduate students at R.P.I. Dur- 
ing the past several years, therefore, the 
constructing of the Core Curriculum has 
been a major concern of the faculty of the 
School of Humanities and Social Sciences. 

There are at least two basic issues 
which confront the liberal arts curriculum 
First, 
the number and variety of courses to be 
included in the curriculum; second, the 
internal structure of the courses in that 


planner in an engineering school. 


curriculum. The number and variety of 
courses may be determined by an all-or- 
nothing principle which _ proliferates 
courses without stint. This is an attempt 
at cultural saturation dependent on quan- 
tity alone. If, however, a merely quanti- 
tative curriculum be judged formless and 
pointless—an_all-therefore-nothing  criti- 
cism—another principle may be evoked, 
the principle of planned limitation. Two 
curricula, may emerge from planned lim- 
itation; one, whose limits are determined 
by the desires of the engineering, science, 
or other professional departments and 
whose nature is, therefore, solely that of 
a service curriculum. The second al- 
ternative of planned limitation returns 
planning to the liberal arts faculty, thus 
permitting an optimum limited curric- 
ulum which will require at least a min- 
imum diversity within the liberal arts, 
a minimum guarantee of basic courses, 
and a maximum utilization of staff ca- 
pacities. 

Several choices of principles are also 
available in determining the internal 
structure of courses within the curric- 
The first is the abdication princi- 
ple—otherwise known as the let-the-chips- 
fall-where-they-may theory. A second 
alternative is the principle of discipline 
structure, which demands that all courses 
in the curriculum correspond, in content 
and approach, to traditional academic 
disciplines. A third principle is that of 
coordination, which assumes distinct sub- 
ject areas but encourages classroom dem- 
onstrations and utilizations of interrela- 
tionships and common ground among the 
various disciplines. Finally, there is the 
principle of integration, consequent upon 
which departmental barriers are lowered 


ulum. 
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or disappear), subject areas merge with 
one another and, as a logical conclusion, 
all courses become but a single course 
variously called “interdepartmental” or 
better still, “civilization.” The Human 
ities Core Curriculum may be described, 
in the terms already used, as optimum 
and coordinated. 

The basic premise ot the School's edu 
cational philosophy is that people are 
people. There is, in other words, no 
special brand of liberal education for sci 
entists and enginers as oppose d to liberal 
education for non-scientists and non-en- 
gineers. What is taught in the liberal 
arts curriculum either is liberal arts o1 
is a bastard product called liberal arts 
for the engineer or for the scientist o1 
for the architect. It reminds one of 
nothing so much—to do violence to Dylan 
Thomas—as those easy “Instructions fon 
Little Engineers.” 
teach liberal arts 


Rensselaer aspires to 


A second educational premise is flex- 
ibility. Any academic program should 
be flexible enough to permit constant ex- 
perimentation and to incorporate a vari 
ety of useful and productive approaches. 
This is not tantamount to formlessness, 
nor does it preclude a predominant struc 
ture. The concept of Coordination al 
lows for the integrity of individual dis 
ciplines, yet permits some degree of in 
tegration. The Humanities curriculum 
tries, through Coordination, to avoid the 
deceptive all-inclusiveness of total in 
tegration. The trouble with fragmenta- 
tion is that it may become mere narrow 
ness, both of teacher and of student; and 
that it may produce a formless educa- 
tion. But integration may produce equal 
formlessness, for integration demands 
that there bs something to integrate 
and this demands thorough and exten 
sive knowledge, both of the teacher and 
of the student As a mature and ey 
perienced person, the teacher may pet 
haps approximate Renaissance Man. But 
what of the student? Too often, in short 
the fully integrated program will be ex 
cellent education for the instructor 


education for the student 


A third educational premise, perhaps 


self-evident, is that anv curriculum as a 


16 


whole and each course in that curriculum 
should be of the highest possible calibre. 
If it is undesirable to build course and 
curriculum for a specific variety of stu- 
dent it 1s equally undesirable—indeed 
probably more undesirable—to teach what 
is taught on an elementary level. Rigor- 
ous, demanding, exacting teaching may 
exhaust or discourage the faint-hearted 
student; teaching down to him, however 
insults his intellect 

Che liberal arts plan of the School of 
Humanities and Social Sciences envisages 
a varied and coordinated curriculum 
taught with vigor and challenge An 
ideal education would leave no area of 
intellectual, spiritual, and = artistic en 
deavot unexplored But in the real 
vorld every school must limit that ex 
ploration at least by the number of hours 
provided it in the total college curric 
ulum. The liberal arts at Rensselaer 
make up twenty-four credit hours in four 
vears—three credit hours for each semes 
ter in the undergraduate curriculum 
This is about sixteen per cent of the 
total number of credit hours necessar) 
for graduation What Humanities is 
doing with these credit hours and, more 
importantly whv it is doing it is the 
burden of this essay 

The Core Curriculum is divided into 
the prescriptive freshman and sophomore 
vears on the one hand, the elective jun- 
ior and senior vears on the other; as the 
table shows, the latter is then divided 
into a first semester junior elective called 
“limited,” a second semester junior elec 
tive called “free.” and one two-semester 
course in the senior vear. Specifically, 
the question implicit in this structure is 
this: “Within the time limits externally 
] 


imposed on a liberal arts curriculum 


what areas of the liberal arts, above all 
others, should every student be exposed 
to? Acquaintance with what areas—if 
indeed it is possible to make such a dis 
tinction—is indispensable for the edu- 
cated, responsible, humane adult?” The 


1 


School of Humanities and Social Sciences 
has answered that question by including 
in the first two vears of the liberal arts 
curriculum three areas: English, Histor) 


and Economics 
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English, History, Economics! \What a 
pitifully small and inadequate core. To 
improve the situation, therefore, the ini 
tial question was extended. “Given fin 
ther choice, what additional areas would 
be a desirable part of the basic education 
of the mature individual?” In the an 
swer to that question is the rationale of 
the “limited” elective in the first semes 
ter of the junior vear. In this semester 
every student is introduced to one fu 


ther academic area which he has not vet 


studied from among areas all of which 
ideally he would study 
For his first two and a half vears 
therefore, the choice of the student has 
been severely restricted—where indeed 


he has had anv choice at all Yet it is 
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lesirable that students be able to 


vestigate areas of particular personal in- 
terest. On this premise the rest of the 
Core Curriculum rests. The most critical 
moment in the student’s undergraduaté 
liberal arts 


therefore 


education comes precisely 
between the first and second 
semesters of his junior vear. At this 
point he becomes a free agent, free t 
determine his remaining liberal arts cm 
riculum. There are two distinct altern 

tives now open to him: breadth or depth, 


veneralization or spe cialization disp¢ r- 


sion or concentration. He mav choose to 
investigate another rea in his “free 
junior elective and to study in. still ar 


other area in his senior vear. Or, if he is 
] f 


so minded, he mav concentrate his ef- 











forts so that he ! umulate 
en subiect 1 tier twelve { 
P edits ovel ‘ il ear p riod 


[The senior elective, in fact, is the 
ourse in the entire Core Curriculun 


which is potentially the most significant 


It has been called the “Capstone” cours¢ 
suggesting that it finally seals off the lib- 
eral arts training of the student The 
term is, howeve not very meaningful 
setter call it the Keystone, for it is th 


Core Curriculum stands or falls. For the 
student it is the senior elective which 
gives him either the final breadth or the 
creater depth in his liberal arts educa 
tion, and whicl ; 
nerete and lasting significance to his 
tour years n the School of Hu 
manities and Social Sciences And fo 
the facultv, too, the senior elective i 


f 


al. Here ie can experiment mo 





widely with discipline in depth, with in 


, , , 
ter-departmental coordination, and witl 


nter-disciplinary integration. Carefulh 
selected imaginatively conceived. arn 
rigorously taught, the senior elective wil 
not be merely the final course in a serie 


f courses, but it will be also the thought 





I nclus I rde lated fou 
ear seque ri 
It is particul zainst the junior an 
SE I ears t the Hun es ( I (i 
culum that the loudest object lI 
be heard lo some the plan suggests 
in unhealthy specialization; to others a 
vacuous superficiality Each 1 up will 
perha] s grudgir gly admit the theoreti al 
value of the other’s position. But the 
tegrationists then will challenge th 
kind r specialization as not be ng sp 
ialized enough And the s] list will 
n the same iV, point out that such 


limited breadth is certainly not broad 


enough. Such contention, however, is 
pointe ss, for ¢ ich knows h Ss vn s lut 
s best: vet the fact remains that rie 
na\ kn ' more ind more about I S 
d | till | t last knov ll al 
thing, he qually learn less and 
less il t d more till hi at last 
th bout everything 
The ( 1 3 r premise set fort] 
earlier, was that a curriculum should b 
Hexible f ugh to uarantee b th dive! 


! | l htful exper! 

t it d appear that 

Core Curricul taught ind ad 
nist 1 by dependent departments 
representing distinct disciplines. That 
S estiol Is mae true practice, 
{ | dn isti f divi » IS not 
vhol] ( plete | ( ( } dis« vel 
it t ficial departments—Language 
nd Literature d History, Economics 
nd Political Science—one can discover 
tl at as a practi il matter there are a 
variety of autonomous areas: Literature, 
History, Political Science, Foreign Lan- 
uage, Music, Economics, Philosophy 
S los Fine Arts, Anthropology, and 
Ps h )] Ly \ Within the Sé reas it 1S 
thu pr sible both to develop courses In 
cial field d to bring each disci 
line S S] cial I it nd tec niques t 

the broader integrated courses 





Che relevance of the Core Curriculum 

tl tudent r ¢ rse, readily evi 

t Be tt fairly traditional 

Tr | n the first two vears, the 

Humanit Core Curriculum progresses 

in the later yea t r-increasing 

freedom for experimentation in which 

the possibilities are, theoretically, almost 

inlimited And. this progression trom 

the t litional to tl expe! ental as 

ell from the | to the complex is 

the ] se ord the student 

} self ) { Tit iti re ind 

le t Il \ th ] it t ‘ h i 

f roach rh tructure of 

‘ee, 1, ; | er 
! to tl tudent bod 

The Humanities Core Curriculum is a 

rdinated sequen f courses begin- 

with | ic a ( ential disciplines 

d advancing bv logical and interrelated 

th h advanced courses either in 

It in breadt] It s designed t 


, ’ ‘ 
provide a w ilth of diversity, a richness 


f experimentat ind an optimum of 
Tat t predi ited upon the belief 
that th libe ] ts ( the <¢ mmo 
1ect { t I il] mature Te- 
| iS ] l edu t d pe ple That 
+} ( ( rie } ~ t< ve knesses 
d li fat ns ( t} t i 7 not 
be ( till v and bu little tried 
} } Ss } il pI lu t. It 
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begins with a point of view and has 
therefore, both purpose and form Vo 
expect all to agree with it is as undesit 
able as it is futile. 

There are those, the faint-hearted, who 
will object that the Core Curriculum is 
too big a program, that it tries to do 
everything at once. There are those, 
the innovators, who will be quick to point 
out that there is too much in the curric- 
ulum which is traditional. There are 
others, the specialist-scholars, who will 
fret because their own special areas some- 
how find no home in the Curriculum and 
who, more importantly, resent the appar 
ent necessity to coordinate and the im- 
plied pressure to integrate. There are 
those, the integrationists, for whom dis- 
cipline courses and departmentalization 
are mere synonyms for formless and 
pointless fragmentation. And there are 
those, the hard-headed pragmatists, who 
will fail to understand a curriculum de 
void of professional utility, practicality, 
or just “usefulness.” 

They are all quite right—each from 
his own vantage point. And for each 
there is a reply. It is too big so that it 
may be richly eclectic; it is traditional 
insofar as that which is traditional is, in 
Burke’s sense, the best of the past; it is 
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non-specialist precisely because it is gen- 
cral, not professional, education; it is de 
partmentalized and disciplined to insur 
insofar as possible, that very breadth 
which is meaningful only with depth; and 
it seems impractical and useless just be- 
cause it aims at the whole man, not at 
the professional man. 

There is probably no objective measure 
by which one can determine that the 
Rensselaer Humanities Core Curriculum, 
or any other liberal arts curriculum, is 
inherently and by performance unques- 
Student 
opinion is at best dubious. Alumni rec- 
ollection is that of the fondly reminiscing 
“old grad.” And to judge merit by the 
considered statements of involved faculty 
is to elicit only sophisticated testaments 
of faith. It would be as silly to say with 
Dr. Pangloss that this is the best of all 
possible worlds as it would be satisfying 
to say with Lincoln Steffens that we of 
the School of Humanities and Social Sci- 
ences have seen the future and it works, 
Pangloss was a fool and Steffens was 
mistaken. All we can say is that the 
program has a plan and that to us it 


tionably superior to all others 


seems to derive logically from its prem- 
ises. We hope that it will work. We 
think that it is working. 


$71 MILLION R&D FOR ENGINEERING SCHOOLS IN FISCAL 1958 


Engineering schools in the United States reported that they spent $71 million 
for “earmarked,” or sponsored, research and development in fiscal year 1958, accord- 
ing to information released today by the National Science Foundation. 

Engineering schools received $48.6 million of this total from the Federal Govern- 
ment and $10.3 million from industrial sources. Direct support of R&D from theit 
own funds was $10.5 million, plus an additional $3.5 million to cover the indirect 


costs of outside-sponsored grants and contracts. 
The 129 engineering schools, either independent institutions or affiliated with col- 


leges and universities, were part of a comprehensive survey of expenditures and man- 


power for research and development in colleges and universities. 


['wenty schools reported expenditures of $1 million or above for research and 


] 


development, 85 reported between $25,000 and $1 million, and 24 reported expendi- 


tures of less than $25,000. 
Of the $71 million total, 57° 


was reported as going for basic research, in contrast 


to the 45° reported in a comparable previous study covering fiscal year 1954. 

These and other preliminary data from the Foundation survey were issued in 
Reviews of Data on Research & Development, No. 21, “Funds for Research and De- 
velopment in Engineering Schools, Fiscal Year 1958.” 
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The Community Survey Course as Integration 


WILLIAM W. WAITE 


Professor and Head of 
Industrial Engineering, Columbia Unit 


Betore going 
operation of this program in detail, | 
think it would be well to give you a 
resumé of the background of the students 
and the curriculum which thev have fol 
lowed before they enroll for this course. 
The Columbia Engineering School is a 


professional school and admission is 


into the purposes and 


granted only after the student has com- 
pleted three years of liberal arts work® 
either at Columbia College, Barnard Col! 
lege, or the School of General Studies at 
Columbia; or at one of the fortv-odd lib 
eral arts colleges scattered throughout the 
country with which we have contractual 
arrangements Under this program, the 
student takes three years at his liberal 
arts college followed by two vears in the 
Engineering School. After completing 
all the work satisfactorily, he receives two 
degrees, an A.B. from the liberal arts 
school and a B.S. from Columbia En; 


ng 
neering. 

The course | will de scribe to vou t] | 
iufternoon is given during the summer 
vacation immediately preceding the stu 
dent’s entrance into the first vear of e1 
gineering. It is designed not only as an 
integrative experience, but also as 
transition between the strictly liberal arts 
work and the strictly scientific work. It 
integrative effect is obtained by tvi 
together the humanistic-social concepts 
which the student has presumably de 
veloped during his first three years and 
the scientific concepts which he will un 
dertake to deve lop later We attempt t 


show him that there is a meaning and 


o We do have in arrangement wit! Cx 


lumbia College, the men’s undergraduat 
liberal art branch of the University by 
hich a tudent takin i speci ] two 

ITSe be Imitted. Hows mE 

ber of } | ming { 


in application in real life to the material 
he has been studying and that these sub- 
jects, plus the rather varied technical 
program to which he will later be ex- 
posed ire all int grated to the accom- 
plishment of a specific purposs 


Our students come from widely diverse 
backgrounds. A large proportion of them 
are, of course, residents of large cities 
with the New York metropolitan area 


predominating. Others, particularly thos 


1 1 
coming to us from the combined-plan 
1 ] } 1. 
colleges have had ( nsiderably le SS @) 
| 1 ’ 
to metropolitan life We have 


wevel that all have one char 


in commor Thev are uni 





Inexpenienced and generally un 
informed concerning the detailed opera 


| 7 
tion of a modern communits Like most 


other citizens thev tend to take for 
granted the community services and the 
interrelationships imong the different 
factors of life in their home towns and 
citi This deficiency we seek to remedy 
in the Community Survey Course at 
Camp Ci lumbia 

The course has a number of purposes, 
principal among which is the provision 
of an educational experience which it is 
impossible to give the men in any other 


wav during their careers at Columbia 


It is simpli not feasible to attempt to 

describe verbally or pictorially the kind 
f thing we can show them in the field 

The University owns approximately a 

square n le f fields and woodland in 
rthweste ( ecticut on which a sur 

( ¢ camp has been maintained for 


Civil and Mining Engineers ever since 
1S9] lust after World War II, it was 


that students from other de 


rtments « ld benefit from the camp 
verience a therefore ll incomin 
‘ +t ] 
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trical, Mechanical and Industrial Engi 
neers consisted of a series of plant visit: 
covering a three-week period during 
which one or two plants were visited 
daily. At the end of the course, how 
ever, it was found that the students had 
considerable difficulty in remembering 
what they had seen there. Their im 


pressions were befogged bv constant 


repetition, and it was soon decided to 
modify the course. 

As a substitute we tried out the Com 
munity Survey, in which a medium-sizec 
industrial town within easy traveling dis 
tance from camp was selected and give 
a fairly complete study. We divided th 
coverage into three general areas: indus 
try, public utility services, and the com 
munity itself. Each student team is 
assigned generally to one or, at most, tw 
industrial operations, a public utility, and 
a specific aspect of the town government 
or civic life. The 
perts, at least specialists on these particu 


become, if not ex 


lar activities and are required to report 
at periodic discussion sessions to their 
fellow students so that the information 
is made generally available to all. Each 
student team prepares a written report 
in addition to the oral report, and from 
these written statements the staff mem- 
bers of the course prepare a descriptive 
booklet on the town. This is published 
during the regular academic session im 
mediately following the summer surve\ 
and is distributed not onlv to the students 
but also 
to those members of the community who 


who participated in the survey 


aided in any wavy in compiling the in 
tormation. 

We have emphasized consistently in 
these booklets that the information in 
them has necessarily been obtained by 
the students from some individual o1 
group in the community and that we can 
not, therefore, claim anv great amount 
of originality. However, it is usually th 
first time that the information has bee 
collected together in one place, and civic 


leaders, newspapermen and othe 


in the community hav found Com N ilu 
able asset 

lized ed 
uUized Cau 


In addition to this spec I | i 
tional experience, we expect the students 


: , 
to gain some understanding of the inte: 
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hich exist among the vari- 


ous factors of life within the communit) 


relationships 


and to realize that any change In one 
of these factors must necessarily have a 
effect on the others, usually an immedi 
ate one. This is something else which 
most of the students have not recognized 
before, and we make an effort to tie it 
in with the realization that the engineer 
as one of the better-educated and better- 
qualified citizens of the community, has 
certain civic responsibility for the socio- 
logical effects of his t« chnological action. 
This follows along the same line as Pro- 
fessor Hall’s statement of the engineer's 
civic responsibility in a modern society, 
We have perhaps been fortunate in that 
the communities that we have studied 
have produced a number of engineers 
who, in addition to their work in local 
factories or utilities, have also been work- 
ing on community activities such as 
Parent-Teachers Associations, Boards of 
Finance, Boards of Education, and so on. 
We have been able to point to these men 
as examples of how we hope our own 
students will eventually develop. 

Some of the students have found the 
course a help in career selection. They 
visit and hear about a variety of activities 
and often are able to decided that cer- 
tain careers are definitely not interesting 
and that others are worth further in- 
vestigation. Thev can see how other 
graduate engineers work and _ progress, 
und they 

I have already mentioned the purposes 


. 
form their opinions accordingly 


of transition and integration, but there 
is another aspect which we feel is valu- 
able. The men are required to visit the 
executives of industrial, commercial, and 
utility organizations and to obtain from 
them certain specified information. In 
most cases we have “ope ned the door” t 
organized community activities How- 
ever, even in these cases, the students 


must still present their questions in such 


a way that the respondent will give them 
the information they need In addition 
to these formal visits. we require each 
team to make pp! imately fifteen un 
scheduled calls on cit VI nan 
have he elected ' lom fy the 
town voli ] { On iC hi I these 
visits, t] tudent must secure certain in 
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ri- formati n regarding the respondent’s ec¢ in individual citizen’s v ews to the Mavor 
st, mic status, political philosophy, gen nd Council of New York City is an un- 
ne eral knowledge of the town, and opinions lertaking beyond the capacity ol the 
al meerning various aspe¢ ts of govern iverage citizen We get in tou h with 
di ent. Experience in the past has shown religious leaders, the Visiting Nurse As- 
ch that the students can obtain this informa sociation, veteran’s organizations, serv- 
ed ton with a minimum of difficulty and e clubs, the heads of civic organizations 
it that the vast majority of citizens are quite such as the Red Cross i id citizen’s 
el dial and communicative. There have watch dog groups wherever they exist. 
CY en a tew cases in which pe ple have We visit the | il h spit il d yctors, den- 
las efused to answer any Ol the que stions tists, and others « cerned with com- 
io- nd others in which the identity of the munitv health. We spend time with the 
mn st ident has been questioned. We have nre p lice ind other protective service 
0 een able to handle the latter difficulty ganizations, and we study the water 
1's ther easily by supplying the men with supply and sewage disposal. Telephon 
ty etters signed by the Dean of the school electric light is, rails 1, and bus com 
at lentifving them as bona fide students at panies have been uniformly cooperative 
ed Columbia ind with letters from the ! 1 helpful i explaining the pla e whicl 
rs Mavor or Chief of Police of the town each of their org fills in the life 
»q] ing studied, stating that the survey has f the community and the 1 rial cor 
rk- heen cleared with local government off tributior hich it makes in the form of 
as us and IS app! ve d. We also secure taxes il | \ re Whe n il] t the 1! 
of idvanee public itv in local ne wspapers formation has b collected. it ral] 
n so that, hopefully, most of the people in present rather imposing appearat 
en town will at least be aware that the sum particularly to one who must read, grad 
wn vev is under wat However, it appears d edit it. However, we feel that the 
that some people do not read their local esults justifv tl ettrort 
he newspapers. The experience of making And, speaking of results, we feel that 
ey 1 contact with the purpose of securing we have two groups to be served: the 
les formation 1s one which the students students and the comm t When we 
pr- will have to re peat many times in later make our first contacts in town with the 
ng life and we f¢ e] th t the sooner’ the \ | ¢ i] rovernment thie i Is we str the 
n- gain some experience, the better. fact that this must be considered as pt 
er So much for the purpose of the study marily lucational experience for th 
ss Let us now look for a moment at the de tudent that anv benefits to t] cor 
ly tails of operation As I have already munitv must be incidental. We are cor 
ES entioned, each student is expected to to town with a voung, untrained, ir 
re become a specialist on some phase of xperic ed group to work { 1 rela 
lu- industrv or utility work o1 municipal gO tively short time on a problem for whicl 
he emment or civic activity In some of past ti ng and experience have by no 
nd the larger factories we break down the eans deat itely qu lifi d t] m as ll 
m plant into segments and require members catlaaton We therefore 1 ¢ out that 
In of the stude nt bod to report spec ificall Wwe 1] not hh] sh in our | set an 
nd iy - latatl an cinch a Ti ain ; ° ; 

' ind in st e detail on such operations as aiid ro : tad ae 
WW. production « trol. personnel administ: ws j 1] 5 oF - : michi 
ts tion and labor rela engineering ar me : ‘sige 

} +} t t ‘ } rong 

ch lesign jualit ntrol, or marketin ” u wee ngty “ 
m However, most of the plants we visit are ed to ar . mciusions ane 

- si il] en h that t] stud t can cove est Va I ulleviating 
ch the entir peration nd obtain a satisfa ] ler but t h thes sugges 
7 T l ot it details c f { r 7 . ? the discus 
a The m ) ++ 1 = ' re ww] } ] 1) 5 11 5 nn ce 
he } 71 P . tay ’ f 4] ' +} nity 
St cit licl ri rie ] I t lI 
n t } } t] ittempt to 1 { O 
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published reports naturally mention thes: 
issues, but we try to be scrupulously fair 
in stating the positions of both sides 
leaving the readers of the reports to draw 
their own conclusions. As a result of the 
course, the students have developed a 
much greater awareness of what it takes 
to make a happy, successful, growing 
community They also have become 
aware of the place which their studies 
are likely to fit them to occupy in late: 
life. For the community, the survey has 
generally resulted in a greater awareness 
of itself and its problems and also of Co 
lumbia University. We feel that the latte: 
effect is by no means the least desirable 
which we have accomplished. 
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In summary, the Community Survey 
Course has been an effective means of 
integrating in the minds of our students 
the liberal arts courses which they have 
taken prior to entering the engineering 
school and the more specialized technica] 
work which they will take up later jp 
their careers. It serves as a transitioy 
between non-technical and technical 
work. It has developed a greater aware. 
ness on the part of the students of some 
of the essential facts of the life which 
each one of them will have to lead afte; 
he graduates and it has, we hope, served 
to develop at least some of our students 
as better citizens than they might other- 
wise have been. 


Teaching Positions Available 


OPPORTUNITIES AT OHIO. COL- 
lege of Applied Science, Cincinnati, 
Ohio, for qualified men in Electrical 
Engineering Technology and Civil En- 
gineering Technology. Preference given 
to a Professioal Engineer who would like 
to teach application. These jobs are 
challenging with excellent future pos- 
sibilities. Address inquiries to Dean Ed- 
ward L. Fleckenstein, Ohio College of 
Applied Science, 1104 Walnut Street, 
Cincinnati 10, Ohio. 


MECHANICAL ENGINEERING 
teaching position. Assistant and/or As- 
sociate Professor needed. Consulting, re- 
search, and development work permis- 
sible and available for extra compensa 
tion. Giving full information, apply to: 
Professor C. O. G. Wittig, Head of Me- 
chanical Engineering Department, Speed 
Scientific School, University of Louisville, 
Louisville 8, Kentucky 


TWO OPENINGS IN MECHANICAL 
engineering for young Ph.D.’s—one in 
thermodynamics-heat transfer and one in 
design. Research opportunities. Walter 
J]. Seeley, Dean, College of Engineering 
Duke University, Durham, North Caro- 
lina. 


MECHANICAL ENGINEERING-—AS. 
sistant or Associate Professor to teach 
Thermodynamics, Heat Transfer and Gas 
M.S. degree required, Ph.D 
Rank and salary commensu 
rate with qualifications. Position avail- 
able January 30, 1961. Write E. R 
Stensaas, Head, Department of Mechan- 
ical Engineering, South Dakota School of 
Mines and Technology, Rapid City 
South Dakota. 


Dynamics. 
desirable. 


ASSISTANT OR ASSOCIATE PROFES-. 
sor of Mechanical Engineering interested 
in machine design and metallurgy, to 
teach in undergraduate and expanding 
graduate program. Sponsored research 
encouraged. Salary commensurate with 
qualifications. Apply to W. M. Petry, 
Head Mechanical Engineering Dept. 
University of Akron, Akron 4, Ohio. 


ASST. PRO- 
M.S. De- 


gree desirable but Instructors working 


CIVIL ENGINEERING 


fessor or Instructor needed. 


toward advanced degree or one experi- 
enced in the Highway field will be cor 
sidered. Start February 1, 1961 or be 
fore. Write Earl D. Dake, South Dakot 
N\ hool ot Mine S and Te hnology Rapid 
Citv, South Dakota 
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PEACHING POSITIONS A\ 
SPECIALIST WITH 


interests, tor re 


KINEMATICS 
analytical and design 
search and teaching, including mech 
anisms and advanced kinematics, assist 
ant or associate professorship, start Feb- 
ruary or September 1961. Write Dept. 
f Machine Design, Upson Hall, Cornell 
University, Ithaca, N. Y 

\SSOCIATE PROFESSOR OF INDUS 
trial Enginee ring. masters de gree neces 
sary, Ph.D. and P.E. desirable. Ma 


ior interest and experience in production 


ind operations research. Opportunity to 
succeed present department chairman in 
1962, and to develop consulting practice 
Prefer engineer with considerable indus 
trial experience who would like to entet 
Salary open. Ma 


North Dakota 


teaching as a career. 


ture engineer 40—55 


ee 


FLECTRICAL ENGINEERING IN 
structor or Assistant M.S. de 


minimum requirement; Ph.D. is 


Protessor. 


sree 1S 


lesirable. Emph isis on electro-mechan 
cal and control systems ( omputer in 
terests desirable. Opportunities for cur 
t in 


Excellent salary scale 


Nve, Professo1 
Nege, Hartford 


riculum developmen new ear pri 


gram. and fringe 
benefits. Apply to E. P 
if Engineering, Trinity ¢ 


6, Connecticut 


ASSOCIATE OR FULL PROFESSOR 
to assume re sponsibility of directing the 
mechanical engineering division of Re 
search Laboratories for the Engineering 
Ph.D. required with 8 or 10 
vears experience in research. Part time 
graduate teaching available if desired 
Apply to: Professor F. T. Morse, Chai 
nan, Department of Mechanical 

ersit\ t Virginia, Chan 


sciences 


neering, Uni 


lottesville, Virg 


Wha 


All 


ABLI 


EXCELLENT OPPORTUNITIES 
available at San Jose State 
. le ctrical and mec hanic al engineering be 
ginning either February or September 
1961. Appointments at Pro 
fessor level to qualified Ph.D.’s. Located 
Area, center of ex- 
development, and 
Contact Nor- 


College in 


~ 


Associate 


in San Francisco Bay 
panding research, 


manutacturing activities. 


man QO. Gunderson, Dean of Engineer- 
ing, San Jose State College, San Jose 
14, California. 

ELECTRICAL ENGINEERING 


Ph.D.’s or equivalent needed to imple 
ment a doctoral program in engineering. 
Electrical fields of interest are computers, 
advanced circuit theorv, advanced com- 
munications, control engineering, and 


solid-state 


ind 


Liberal employment policies 


fringe benefits, excellent 


opportu- 


] ] 1 
nities for research and graduate teach 


ing, tremendous potential for develop- 
ment in a highly industrialized area. 
Write Frederic P. Fischer, Chairman, 
Electrical Engineering Department, Uni- 
CTs { B fFale Buffalo 14 New York. 


OR IN- 


interest in 


\SSISTANT PROFESSOR 


structor preferably with an 


gas dvnamics to teach undergraduate 
ses in fluid mechanics and applied 


\y plic int wil 


program in his field 


be expected 
itribute to the post- 
mn program Good aca- 
ak mic and resear( h bac kground desired 
preferably with a Ph.D. Appointment 


September or later depending upon avail 


bility. Write Head, Department of Me 
chanical Engineering, University of Brit 
h Colum! Vanco 8, Canad 





Announcement of Awards 


} 


Nomination forms for the awards 


for summarizing information may b« 


man or from the Secretary of the Soci 


of Illinois, Urbana, Illinoi 


Lamme Award 


The Lamme Award consists of a gold 
medal and bronze replica bestowed an 
nually a distinguished engineering 


educator for excellence in teaching and 


upon 


and technical 
literature; achievements which contribute 
to the 
and 
Che 
Im memory oO 
in 1928. 
Preliminary 


contributions to research 


advancement of the profession 
college 
Lamme trust fund was established 
Benjamin 


engineering administration 


Garver Lamme 


Tr 
nominations should — be 


submitted by letter to the Chairman of 
the Lamme Award Committee, J]. C 
Calhoun, Jr., Texas A. & M. Colleg 
Colle ge Station, Texas on or. before 


January 1, 1961. Additional information 
should be mailed by February 1, 196] 


Vincent Bendix Award 


This gold medal and citation are pre 
irch contribu 
thought or ad 
leadership, to a staff mem 
ber of an engineering college in the 
United States. The Award 
lished through the eftorts of the ECR(¢ 
and the Bendix 


sented for outstanding rese 
tions, either in original 
ministrative 
was estab 
\viaiton Corporation. 

;ominations should — be 
before January 1, 196] 
Award Con 
Purdue University 
Additional informa 


submitted by February 


Preliminary 
submitted on o1 
to J. H 
mittee Chairman 
Lafayette, Indiana. 
tion should he 


1, 1961. 


Rushton, Bendix 


Curtis W. McGraw 
Research Award 


Primarily intended to recognize an 
outstanding voung member of an engi 
college staff in the 


States, the limited to 


neering research 


United Award is 


listed below and a con 


obtained fr 














venient form 
e ¢( hair 
Collins, University 











om the Committe 
\W. Leighton 























will be under 40 years 

1961. This prize, 
sponsored by ECRC with the assistance 
of the McGraw-Hill Book Company, con- 
$1.000 in cash and an engraved 


nominees who 






ot ave on June 30, 





























sists of 











certificate. 





Preliminary nominations should be 
submitted to M. E. Curtis 
\W. McGraw Research Award Committee 
Chairman, University of Florida, Gaines. 
ville, Florida, by January 1, 1961. Ad- 
ditional information should be submitted 
L961. 











Forsman, 







































































by February 1, 











George Westinghouse Award 


This award established by the 
Westinghouse Educational Foundation as 
an annual award to young engineering 
teachers of outstanding ability to recog- 
nize and encourage their contributions to 
the improvement of teaching methods for 
consists of 








was 









































engineering students. It 
$1.000 in cash and an cer- 
ite Nominations should be sent to 
the Chairman of the Committee, E. J. 
Lindahl, c’o ASEE, University of Illinois, 
Urbana, Illinois, by March 1, 1961, and 
they ace ompanied documen- 
tary state- 








engl ived 








tit 





























must be 





evidence supporting mayor 








ments and claims. 














James H. McGraw Award 
Technical Institute Di- 


presents to an outstanding 
tributor to Technical Institute education 
Established by the McGraw- 
Hill Book ¢ the award consists 
of $500 and an engraved certificate. 
Nominations are to be submitted to the 
the James H. McGraw 
M. W. Roney, Okla- 
Stillwater, Okla- 











Fac h veal the 


Vision 





con- 




















this award 








ompany, 




















Chairman of 
Award Committee, 
homa State University, 
homa, by March 1, 1961 
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